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ABSTRACT
Because student act1v1t1es are often restricted by
1nclement weather, this Unified Sciences and Mathematics for
' Elementary Schools (USMES) unit challenges students to predict

“, weather to help them plan activities and schedules. The challenge is

; general enough to apply to many' problem-solving:situations in

mathematics, science, social science, and language arts at any ’

. elementary school level (grades 1-8). The Teacher Resource Book for
the unit 1s divided into five sections. Section I describes the USMES
approach to student-initiated 1nvestxgatxons of real problems,
including a d1scussxon of the nature of USMES challenges." Section
I1 provxdes an overview of possible student activities with comments
on prerequxsxte skxlls, instructional strategies, suggestxons when
us1ng the unit with primary grades, a flow chart illustrating how
investigations evolve from students' discussions of weather

v predxctxon problems, and a hypothetical account of intermediate-level
class activities. Section III provides documented events of actual
class activities from grades 2/3, 5, apnd 6. Section IV includes lists
of "How To" cards and background papers, bxblxography of non-USMES
materials, and a glossary. Section V cons1§\s of charts identifying
skills, concepts, processes, and areas of tudy learned as students
become involved with weather prediction activities. (JN)
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CHALLENGE: MAKE YOUR OWN WEATHER PREDICTIONS (FOR THIS AFTERNOON,
TOMORROW, OR A SPECIAL OCCASION).

* .
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Preface * ’
. K ~ -
The USMES Project Unified Sciences and MafRematicqffor Elementary Schools: ’
- <7 Matheratics and the Natural, Socidl, and Communications .
Sciences in Real Problem Solving (USMES) was formed in re- \

sponse to the recommendations of the 1967 Cambridge Con-
ference on the Correlation of Science and Mathematics in the
Schools.* Since its inception in 1970, USMES has been
funded by the National Science Foundat iqn to develop and ¢
carry out field trials of interdisciplinary units centered
on long-range investigations of real and practical problems
e (or "challenges'") taken from the local school/community

environment. School planners can use these units to design °

. a flexible curriculum for grades one through eight in which

real problem solving plays an important role.

Development and field trials were carried out by teachers
and students in the classroom with the assistance of univer-
sity specialists at workshops and at occasional other meet-
ings. The work was coordinated by a staff at the Education
Development ‘Center in Newton, Massachusetts. In addition,
the staff at EDC coordinatgd‘imﬁiementation programs in- |
-volving schools, districts; and colleges that are carrying
out local USMES implementation programs for teachers and
schools in their area..

Trial editions of the following units are currently

available:
Advertising ’ Nature Trails
Bicycle Transportation - Orientation
Classroom Design : Pedestrian Crossings
Classroom Management Play Area Design and Use
' Consumer Research . Protecting Property
) Describing People #School*Rules
Designing. for Human Proportions  School Supp&igs
* #Design Lab Design _ School Zoo - ‘e,
#Eating in School Soft Drink Design
, Getting There * Traffic Flow ’
f Growing Plants . L #Using Free Time
i (/ . Manufacturing _Ways to Learn/Teach
‘ ” Mass Communications Weather Pregictions
*See Goals for, the Correlation of Elementary Science and \
&mthematics, Houghton Mifflin Co., Boston, 1969, .

1 . »

! #Available fall 1976.




USMES Resources In responding to a long-range chzllenge, the students
and teachers often have need of a wide range of resources.
In Ffaét, all of the people .and materials in the school and
community are important resources for USMES activi*ies.
USMES provides resources in addition to these. One resource
for students is the Design Lab or its classroom équivalent:
using .the tools and supplies available, children can follow
through on their ideas by constructing measuring tools,
testing apparatus, models, etc. Another resource for stu-
dents is the "How To" Cards. Each set of chrds gives infor-
mation about a spr *ific problem, the students use a sét only:
when they want he. p on that particular problem.
Several types of resources are available for teachers:
the -USMES Guide, a Teacher Resource Book for each challenge,
Background Papers, a Design Lab Manual, and a Curriculum
\  Correlation Guide. A complete set of all these written
materials comprise what is called the USMES library. This .
*\1ibrary\~u ch should be available in each-school using
, USMES unif/s, contains the following:
’
1. The USMES Guide
The USMES Guide is a compilation of materials
. e that may be used for long-range planning of a
! Vot curriculum that incorporates the USMES program.
In addition to_basic information about the
project, the challenges, and related materials,
. it contains charts assessing the strengths of
g ! the various challenges in terms of their pos-
sible subject area content.

... Teacher Resource Books (one for ea~h challenge)

¢ Each book contains a description of the USMES

. . approach to real problem-solving activities,
general information about the particular unit,
edited logs of class activities, other written
materials relevant to the unit, and charte

‘ tHat indicate the basic skills, processes, and
areas of study that may be learned and utilized \
as students become engaged in certain possible
activities. -

3. Design Lab Manual

>
P
Nom

This contains sections on the stylé of Design Lab
activities, safety considerations, and an inventory

_——
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of tools and supplies. Because many "hands-or"
activities may take place in the classroom,

the Design Lab Manual should be made available
to each USMES teacher.

4., "How To" Cards

These short sets of cards provide information
to students about specific problems that may
arise during USMES units. Particular computa-
tion, graphing, and construction problems .are
discussed. A complete list of the 'How To"
Cards can be found in the USMES Guide.

5. Background Papers

These papers are written to provide information
for the teachers on technical problems’ that
might arise as students carry on various inves-
tigations. A complete list of the Background
Papers can be found in the USMES Guide.

x

6. cCurriculum Correlation Guide

This volume is intended to coordinate other
curriculum materials with the Teacher Resource
Books and to provide the teacher with the means”
to integrate USMES easily into other school
activities and lessons.

The preceding materials are described in brief in the
USMES brochure, which can be used by teachers sand adminis-
trators to disseminate information about the program to the
local community. A variety of other dissemination and im-
plementation materials are also available for individuals -
and eroups involved in local implementation programs. They
include Preparing People for USMES: -An Implementatzon
Resource Book, the USMES slide/tape show, the Design Lab
slide/tape show, the Design Lab brochure, the USMES newslet-
ter, videotapes of classroom activities, a general report on
evaluation results, a map showing the locations of schools
conducting local inplementation of USMES, a list of_.experi-
enced USMES teachers and ﬁnivarsity consultants, a4nd news-
paper and magazine at*icles.

Besides the contributors listed at the beginning of the
book, we are deeply indebted to the many elementary school

.
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- - children whose investigations of the challenge form the
basis for this book. Without their efforts this book would
not have been possible. Many thanks to the Planning Commit-
tee for their years of service and advice. Many thanks also
to other members of the USMES staff for their suggestions
and advice and for their help in staffing and organizing the
development workshops. Special thanks alsa go to Christopher
Hale for his efforts as Project Manager durirg the develop-
ment of this book. -

Because Tri-Wall was the only readily available brand of
" three-layered cardboard at the time the project began, USMES
has used it at workshops and in schools; consequently, ref-
erences to Tri-Wall can be found throughout the Teacher Re-
_source Books. The addresses of companies that supply three-
layered cardboard can be found in the Design Lab Manual.
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- Introduction

4

Using the Teacher Resource Book When teachers try a new curriculum for the first .time, \
they need to understand the philosophy behind the curriculum.
‘The USMES approach to student-initiated investigations ofl
. ireal problems is outlined in section A of this Teacher Re-
, . source Book.
| , : Section B starts with a brief overview of possible stu-
dent activities arising from the challenge; comments on pre-
requisite skills are included. Following that is a discus-
. sion of the classroom strategy for USMES real problem-
solving activities, including introduction of the challenge,
student activity, resources, and Design Lab usé. Subsequent
o pages include a desctiption of the use of the unit in pri-
. mary grades, a flow chart and a composite log that indicate
the range of possible student work, and a list of questions
) ( that the teacher may fina useful for focusing the students'
: activities on the challenge.
. Because students initiate all the activities in response
to the challenge and because the work of one class may dif-
fer from that undertaken by other, classes, teachers familiar .
with USMES need to read only sections A and 3 before intro-
ducing the challenge to students.
. L. % Section C of this book is the documentation section.
. These edited teachers' logs show.the variety of ways in
which students in different Plasses have worked at finding
a solution to the challenge.
Section D contains a list of the titles of relevant sets
of "How To" Cards and brief descriptions of the Background
- Papers pertaining to the unit. Also included in section D
is'a glossary of the terms used in the Teacher Resource Book’
and an annotated bibliography.
- Section E contains charts that indicate the comparative
. strengths of the unit in terms of real problem solving,
¢ mathematics, sciente, soclal ¥ ~ience, and languageé arts. It
‘ also contains a list of explic.t examples of real problem
. solving and other subject area skills, processes, and areas
of study learned and utilized in the unit. These charts and
lists are based on documentation of activities that have -
tacen place in USMES classes. Knowing.ahead of time which
basic skills and processes are likely to be utilized, teach~
ers can postpone teaching that part of their regular program -
. until later 'in the year. At that time students can study
‘ ; ) _ them in the usual way if they have not already learned them
. as part of thelr USMES activities.

\)‘ = | N < -

~




\
, ' . If life were of such a constant nature that
: there were-onlg a few chores to do and theg were
done over and over in exactly the same way, the
\ case for knowing how to solve problems would not
be so compelling. All one would have to do would
be to learn how to do the few jobs at the outset.
. - From then on he could rely on memory and habit.
Fortunately-~or unfortunately depending upon one's
{’\ i point of view--life is not simple and unchanglng.
Rather it is changing so rapidly that about all we
can predict is that things will be different in the
future. In such a world the ability to adjust and
to solve one's problems is of paramount importance.*

Real Problem Solving " USMES 1is based on. the beliefs that real problem solving
v is an important skill to be learned ,and that many math,
\ | science, social science, and 1anguage arts skills may be
learned more quickly and easily within the context of stu-
\ dent investigations of real problems. Real problem solving,

as exemplified by USMES, implies a style of education which
involves ¢ tudents in investigating and solving real problems.
It provides the bridge between the abstractions of the
school curriculum and the world of the student. Each USMES
LI unit presents a problem in the form of a challenge that is
interesting to cliildren because it is both real and prac-
tical. The problem issreal in several respects: (1) the
problem applies to some aspect of student life in the school
or community, (2) a solution is needed and not presently
. known, at least for the particular case in question, (3) the
students must consider the entire situation with all the
- accompanying variables and complexities, and (4) the problem
is such that the work done by the students can lead to sdfe |
improvement in the situation. This expectation of useful
accomplishment provides the motivation for children to carry
out the comprehensive‘investigations needed to find some
solution to the challenge.
\ ‘ The level at which the children approach the problems,
the investigations that they carry out, and the solutions

\
i '

e

e g

*Kenneth B. Henderson and Robert E. Pingry, "Problem-Solving

in Mathematics," in The Learning of Mathematics: Its Theory

. - and Practice, Twenty-first Yearbook of the National Council
. of Teachers of Mathematics (Washington, D.C.: The Council,

. 1953), p. 233. . .
T , o 94




The USMES Approach
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that they devise may vary according to the age and ahility
of the children. However, re.l problem.solving involves
them, at some level, in all aspects of the problem -solving
process: definition of the problem; determination of the
important factors in the problem; observation; measurement;
coilection of data; analysis of the data using graphs,
harts, statistics, or whatever means the students can find;
jcussion; formulation and trial of suggested solutions;
arification of values; decision making; and cdmmunidatigns
f findings to others. In addition, students become more
quisitive, more cooperative in working with others, more
cfitical in their thinking, more self-reliant, and more in-
terested in helping to improve social conditions.

To learn the process of real problem solving, the stu-
dents must encounter, formulate, and find some solution to
complete and realistic problems. The students themselves,
not the teacher, must analyze the problem, choose the vari-
ables thaQ,should be investigated, search out the facts, and
judge the correctness of their hypotheses and conclusions.
In real problem—solving activities, the teacher acts as a
coordinator and collaborator, not an authoritative answerx:
giver.

The problem is first reworded by students' in specific
terms that apply to their school or community, and the
various aspects of the problem are discussed by the class.
The students then suggest approaches to the problem and set
priorities for the investigations they plan to carry out.

A typical USMES class consists of several groups working on
different aspects of the problem. As the groups report
periodically to the c)¥®ss on their progress, new directions
are identified and new task forces are formed as needed.
Thus, work on an USMES challenge provides students with a
"discovery-learning "action-oriented" experience!

Real problem solving does not rely solely on the
discovery-learning concept. In the real world people have
access to certain facts and techniques when they recognize
the need for them. The same should be true in the classroom.
When the students find that certain facts and skills are
necessary for continuing their investigation, they learn
willingly and quickly in a more directed way to acquire
these facts and skills. Consequently, the students $should
have available different resources that they may use as
they recognize the need for them, but tﬂey should ‘still be
left with:'a wide scope to explore their owm ideas ‘and
methods. ,’-

) . s} {
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Certain information on specific skills is provided by the
sets of USMES "How To" Cards.- The students are referred
only to the set for which they have clearly identified a
need and only when they are unable to proceed on their ownm.
Each "How To" Cards title clearly indicates the gkill in-
volved--"How to Use a Stopwatch," "How to Make a Bar Graph
Picture of Your Data," etc. (A complete list of the "How

,To" Cards can be found in Chapter IX of the USMES Guide.) x

Another resource provided by USMES is the Design Lab or !

its classroom equivalent. The Design Lab provides a cen-
, tral location for tools and materials where devices may be

constructed and tested without appreciably disrupting other

} classroom activities. Ideally, it is a separate room with :
space for all necessary supplies and equipment and work
space for the children. However, it may be as small as a
corner of the classroom and may contain only a few tools and
supplies. Since the benefits of.real problem‘solving can be
obtained by the students only if they have a means to fol~
low up their ideas, the availability of a Design Lab can be
a very important asset.

Optimally, the operation of the school's Design Lab
should be such as to make it available to the students when-
ever they need it. It should be as free as possible from
set scheduling or programming. The students use the Design
Lab to try out their own ideas and/or to design, construct,
test, and improve many devices initiated by their responses

" to the USMES challenges.  While this optimum operation of
the Design Lab may not always be possible‘due to various

‘ limitations, "hands-on" activities may take place in the

classroom even though a Design Lab may not be available.
(A detailed discussion of the Design Lab can be found in
Chapter VI of the USMES Guide, while a complete ligt of "How
To" Cards covering such Design Lab skills as sawing, gluing,
nailing, soldering, is contained in Chapter IX.)

Work on all USMES challénges is not only sufficiently
complex to require the collaboration of the whole class but
also diverse enough to enable each student to contribute
according to his/her interest and ability. However, it
should be noted that if fewer than ten to twelve students
from the class are carrying'ou; the investigation of a unit
challenge, the extent of their .discovery and learning can be
expected to be less than if more members of the class are
involved. While it is possible for a class to work on two
related units at the same time, in many classes the students

| Pprogress better with just one.

The amount of time spent each week working on an USMES
challenge is crucial to a successful resolution of the

|
. 23



Importance of the Challenge

. made available at Yzyious times. During USMES' activities,

problem. Each challenge .is designed so that the various
investigations will take from thirty to ‘forty-five hours,
depending on the age of the children, before some solution
to the problem is found and some action is taken on the
results of the investigations. Unless sessions are held at
least two or three times a week, it is difficult for the
children to maintain their interest and momentum and to be-
comgginvolved intensively with the challenge. The length of
each session depends upon the age level of the children and
the nature of the challenge. For example, children in the
primary grades may proceed better by working on the challenge
more frequently for shérter periods of time, perhaps fifteen
to twenty minutes, while older children may proceed better
by working less frequently for much longer periods of time.

Student interest and the overall accomplishments of the
class in finding and implementing solutions to the challenge
indicate when the class's general participation in unit
activities should end. (Premature discontinuance of work
on a specific challenge is often due more to waning intereg
on the part of the teacher than to that of the students.) . .
:However, some students may continue work or a voluntary
ibasis on one problem, while the others begin to-identify
possible appxoaches to another USMES challenge.

i

Although individual (or group) discovery and student
initiation of investigations is the process in USMES units,
this does not imply the constant encouragement of random
activity. Random activity has am important place in
children's learning, and opportunities for it ghould be

however, it is beld€ved that children learn to solve real %
problems only whééitheir efforts are focused on finding -
some solution to t d. practical problem presented
in the USMES challenge. It has been found that students
are. motivated to overcome many difficulties and frustrations
in their efforts to achieve the goal of effecting some
change or at least of providimg some useful information to
others. Because the children"s commitment to finding a
solution to the challenge is one™o£f the keys to successful
USMES work, it 1s extremely important that the challenge be
introduced so that it' 1s accepted by the class as an im-
portant problem to which they are willing to devote a con-
siderable amount of time. .
The challenge’ not only motivates the children by stating
the, problem but also provides them with, a criterion for
judging their results. This criterion--if it works, it's
right (or if'ig helps us find an answer to our problem, it's

- i




Role of the Teacher

.
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.

a good thing to do)--gives the children's ideas and results
a meaning within tha context of their goal. Many teachers -
have found this concept to be a valuable strategy that not
only allows the teacher to respond positively to all of the
children's ideas but also helps the children themselves to
judge the value of their efforts.

With all of the above in mind, it can be said that the
teacher's responsibility in the USMES strategy for open
classrodm activities is as follows:

1.

Introduce the challenge in a meaningful way
that not only allows the children to relate

it to their particular situation but also
opens up.various avenues of approach. '
Act as a coordinator and collaborator. Assist,
not direct, individuals or groups of students
as they investigate different aspects of the
problem.

Hold USMES sessions at least two or three -times

a week so that the children have a chance to be- .
come involved in the challenge and carry out )
comprehensive investigations.

Provide the tools and supplies necessary for "
initial hands-on work in the classroom or make
arrangements for the children to work in the

Design Lab-. )

Be patient in 1etting the children make their
own mistakes and find thes~ own way. Offer
assistance or point out sources of help for
specific information (such as the "How To"
Cards) only when the children become frustrated
in their approach to thé problem. Conduct
skill sessions as necessary

Provide frequent opportunities for group reports
and student exchanges of ideas in class dis-
cussions. In most cases, students will, by
their own critical examination of the procedures
they have used, improve or set new directions

in their investigations: - ,




pSHES'in the Total

s

School Program

7. If necessary, ask appropriate questions to stim—
ulate the students' thinking so that they will
make more extensive and comprehensive investiga-

tions or analyses of°'their data. .

.

8. Make sure that a sufficient number of students
(usually ten to twelve) are working on the
challenge so that activities do not become
fragmented -or stall.

Student success in USMES unit activities is indicated by

the progress_ they make in finding some solution to the

challenge, not by following a particular line of investiga-
tion nor by obtaining specified results. The teacher's
strategy is to provide a glassroom at-
mosphere in .which® all students can, in their own way,
search out some solution to the challenge.:

role in the USME%

Today many leading educators feel that real problem

" solving, (under different names) is an important skill to

be'learngd. In this mode of learning particular emphasis
is placed on developing skills to deal with real problems
rather than the skills needed to obtain "correct!' answers
to contrived problems.
interdisciplinary nature of both the problems and the re-
sultant investigations, USMES is ideal for use as an impor-
tant part of the elementary school program. Much of che
time normally spent in the class on the traditional ap-

pr aches to math, science, social science, and‘*language

arts skills can be safely assigned to USMES activities. 1n
fact, as much as one-fourth to one-third of the total school
program might be allotted to work on USMES challenges.

Teachers who ‘have worked with USMES for .several years have

Because of this and because of the

each succeeding year successfully assigned to USMES activ-
ities the learning of a greater number rf trgditi®nal
skills., In addition, reports have indicated that students

,retain for a long time the skills and concepts learned and

practiced during USMES activities. Therefore, the time
normally spent in reinforcing required skills can be greatly
reduced if these skills-are learned and practiced in the
context of real problem solving.

Because real problem-solving activities cannot possibly
cover all the skills and concepts in the major subject
areas, other curricula as well as other learning modes
(such as "lecture method," "individual study topics,” or

USMES in an optimal education program. However, the other

(¥ ¥a)

|
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programmed instruction) need to be used in conjunction with ‘
I
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Ways In Which USMES Diffefs From Other
Currigula

Y

-

instruction will be enhanced by the skills, motivation,\and
understanding provided by real problem solving, and, in
some cases, work on an USMES challenge provides the context
within which the skills and concepts of the major subject
areas find application.

In order for real problem solving taught by USMES to have
an optimal value in the school program, class time should be
apportioned with reason and forethought, and the sequence
of challenges investigated by students during their years in
elementary school should involve them in a; variety of skills
and processes. Because all activities are initiated by stu-
dents in response to the challenge, it is impossible to
state unequivocally which activities will take place. How-
ever, it is possible to use the documentation of activities
that have taken place in USMES trial classes to schedule in-
struction on the specific skills and processes required by
the school system. Teachers can postpone the traditional
way of teaching the skills that might come up in work on an
USMES challenge until later in the year. At that time stu-
dents can learn the required skills in the usual way if they
have not already learned them during their USMES activities.

These basic skills, processes, and areas of study are
listed in charts and lists contained in each Teacher Resource
Book. A teacher can use these charts to decide on an over-
all allocation cof class time between USMES and traditional
learning in the major subject disciplines. Examples of in-
dividual, skills and processes are also given so that the
teacher can see beforehand which skills a student may en-
counter during the édourse of his investigations. These
charts and lists may be found in section E.

As the foregoing imdicates, USMES differs significantly

‘from other curricula. Real problem solving develops the

problem-solving ability of students and does it in a way
(learning-by-doing) that leads to a full understanding of ,
the process. Because of the following differences, some
teacher preparation is mecessary. Some teachers may have
been fint~-oduced by other projects to several of the follow-
ing new developments in education, but few teachers have
integrated all of .them into the new style of teaching and
learning that real problen solving involves.

1. New Area of Learning-~Real problem solving is a
new area of learning, not just a new approach or
a2 new content within an already-defined subject ’
area. Although many subject-matter curricula

)
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include something called problem solving, muchiof ;
this problem solving involves contrived problems

, . or fragments of a whole situation and does not

require the cognitive skills needed for the in-
vestigation of real and practical problems.

Learning the cognitive strategy required for real
problem golving is different from other kings .

of learning. ,

3. Interdisciplinary Education--Real problem solv-
ing integrates the disciplines in a natural way;
there is no need to impose a multi-disctpdinary
structure. Solving real and practical problems
requires the application of skills, concepts,
and processes from many disciplines. The number
and range of disciplines are unrestricted and

! the importance of each is demonstrated in work-

ing toward the solutiop .of practical problems.

3. Student Planning--To learn the process of prob-
lem solving, the students themselves, not the
teacher, must analyze the problem, choose the
variables that should be investigated, search
out the facts, and judge the correctness of the
hypotheses and conclusions. In real problem-
solving activities the teacher acts as a, -
coordinator and collaborator, not as an
authoritative source of answers.

/

' 4. Learning-by-Doing--Learning-by-doing, or discov-
ery learning as it is sometimes called, comes
about naturally in real problem solving since
the problems tackled by each class have unique \

. aspects; for example, different lunchrooms or
pedestxian crossings have different problems
assoclated with them and, consequently, unique
solutions., The challenge, as defined in each
situation, provides the focus for the children's
hands-on learning experiences, such as collecting
real data; constructing measuring Instruments,
scale mzdels, test equipment, etc.; trying their
auggested improvements; and (in some units) pre- -
paring reports and presentations of their findings
for the proper authorities.

5. Learning Skills and Concepts as Needed--Skills
and concepts are learned in real problem solving

3
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’ as the need for them arises’in the context )
cf the work being done, rather than having a
. situation imposed by the teacher or the text- .
. book being used. Teachers may direct this
.. *  learning when the need for it arises, or stu-
| dents may search out information themselves
. from resources provided.

; 6. Group Work--Progress toward a solution to a
real problem usually requires the efforts of
groups of students, not just individual stu-
- dents working alone. Although some work may
be done individually, the total group effort
‘provides good opportunities for division of
) labor and exchange of ideas among the groups .
¢ and individuals. The grouping is flexible
and changes in order to meet the needs of the
different stages of investigation.

. 7. Studént Choice--Real problem solving offers
classes the opportunity to work on problems
that are real‘'to them, not just to the adults
who prepare the curriculum. In addition,
students may choose to investigate particular i
aspects of the problem according to their

‘ interest. The variety of activities ensuing .

: . ‘ - from the challenge allows each student to
make some contribution towards the solution of
the problem according to his or her ability and
to learn specific skills at a time. when he or
she is ready for that particular intellectual

' structure. .




B. General Papers on Weather Predictions, ‘ '

® . .
1. OVERVIEW OF ACTIVITIES - ) Most children have been disappointed by "bad" weather: ’
- . a picnic cancelled because of rain, a family outing post-
Challenge: poned because of fog, etc. Such an event will serve to call
-the children's attention to the effect weather has on peo-
Make your own weather predictions (for ple's lives. It is the perfect time for the Weather Pre-
this afternoon, tomorrow, or a special dictions challenge to be introduced to the class.
occasion) . ' .Preliminary activities which might lead naturally to the

Weather Predictions challenge include work on Play Area De-
sign and Use, Using Free Time, or Nature Trails. -During
investigations of each of these challenges; students may be
faced with the problem of having their activities restrict-
ed by inclement weathexr. They may want to predict the
weather in an attempt to help them plan their activities
and schedule.
The simple question--"What difference does the weather
make to you?'--posed by a teacher is the basis for a lively
discussion, After outdoor observation, the class might dis-
. cuss the things they think make the weather. The students
' . might guess what the weather will be that afternoon or the
next day. In response to their teacher's question--"How"
. will you know which guess was right?'"--the students might .
: suggest that the guesses be recorded as a basis for compari-
son. The children may then decide to work in small groups
' ' to investigate certain factors they think are important,
such as cloud type, temperature, precipitation, bressure,
wind speed or direction. The flow chart suggests some
. activities that might.take place. Motivated by their own
' . experiences and curiosity, some groups may want-to construct
\ simple weather instruments; these may be calibrated using .
local weather data. A few children may decide to check on
\ . the records of past weather and the factors present at the
d time.
. The data collection scheme should be designed by the
children with help as needed from the teacher or from the
' "How To" Cards. Data may be represented iri several ways;
many groups may choose to construct line graphs. A wind
direction group may make a circular scatter graph. Other
scatter graphs may be constructed to compare the data of ‘
., two groups. Histograms may be plotted to show the number ‘
of days it rained or was sunny vs. changes of pressure,
. Predictions should be correlated with observations as
.= _ early as possible in the unit. is might be brought about
by a simplé challenge:—"What do_you think the weather will

J1
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Collecting weather data.
Bonnie Rollenhagen, Grades 4-6.

rj,.,
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be for the gdme (or other event) today?" Representatiqn of
data on pegboards may help the children correlate weather
factors with the actual weather., The class may decide to
issue short-range local weather predictions for the school.
Some competition with other classes or schools may be
worked out.

As the children collect the data and make their observa-
tions and predictions, they may see the need for more data
or for a different type of data. Other activities may in-
clude the comparison of the student's measurements with the
weather forecaster's measurements or the introduction of
another factor, such as high and low pressure areas, on
which to base their predictions. Class discussions and in-
formal discuseions with other students may provide sugges;
tions for possible improvements to their predictions and
information necessary for documentation.

It .i1s hoped that the unit might culminate in some action.
The children might set up a weather station in school and
post day-to-day weather predictions or write up predictions
for the school newspaper; they might establish a service to
make weather predictions for special events. While seeking
different ways to publicize their predictions, the children
might decide to investigate the challenge of Mass Commun-
ications,

Although many of these activities may require skills and
concepts new to the children, there is no need for prelihd—
nary work on these skills and concepts because the children
can learn them when the need arises. In fact, children
learn more quickly and easily when they have a need to
learn, Consider counting: whereas children usually learn
to ccunt by rote, they can, through USMES gain a better
understanding of counting by learning or practicing it with-
in real cortexts, In working on Weather Predictions chil-
dren also learn and practice graphing, measuring, working
with decimals, and dividing. Although dividing seems. neces-
Bary to compare fractions or ratios, primary children can
make compdrisons graphifally; setsf data can also be com=-
pared graphically or by subtracting medians (half-way values).
Furthermore instead of usi sion to make scale drawings,
younger children can convert their‘measurements to spaces on
graph paper. Division may be introduced during calculation
of percentages or averages.
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2. CLASSROOM STRATEGY FOR WEATHER
' PREDICTIONS

.

The Process of Introdﬁcing the
3 Challenge

*

", ' . e 15

The Weather Predictions unit is centered on a challenge--
a statement that says, "Solve this problem." Its success or
failure in a classroom depends largely on (1) the relevance
of the problem for the students and (2) the process by which
they define an@ accept the challenge. If the children see
the problem as a real one, they will be committed to finding
,a solution; they will hav% a focus and purpose for their
activities. If the students do not think the problem af-
fects them, their attempts at finding Solutions will likely
be disjointed and cursory. h

The Weather Predictions challenge--'"Make your.own weather .
predictions (for this afternoon, tomorrow, or a special oc-
casion)'--is general enough to apply to many situations.
Students in different classes define and reword the chal-
lenge to fit their particular situation and thus arrive at
a specific class challenge. For example, second- and third-
grade students in one school were challenged to make daily
predictions for the school.

Given that a problem exists how can a teacher, without
being directive, help the students identify the challenge
that they will work on as a group? There is no set method
because of variations among teachers, classes, and schools.
However, USMES teachers have found that certain general tech-
niques in introducing the challenge are helpful.

One chh technique 1s to turn a discussion of sompé recent '
event toward a related cHallenge. For example, on Zfﬁtormy
day .or after a flood or hurricane, a teacher might focus a -
discussion of the weather’ a Weather Predictions challenge. &%
‘(This may be a particularMuseful strategy if some class
outing was cancelled because of the bad weather.) The chil-
dren may be asked whether knowing ahead of time what the &
weather may be would help people prepare for it. -

Q=

A combination second/third-grade class began their
investigations of the Weather Predictions challenge
through a discussion of what the weather meant to
them. Their city had been flooded during the sum-
mer because of heavy rains. Fach student related
how the flood had affected him/her. The children
discussed the weather changes they had observed

before the flood.
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}' The Weather Predictions chaflenge may also bg introduced
; . during or after work on another USMES challenge. For ex-

lenge whose investigations are intexrxupted by inclement wea-
ther may decide to_work on the Weather Predictions challenge.
When children encounter a problem that leads to.a related
USMES challenge, one group of children may begin work on the
second challenge while the rest of the class continues with
the first challenge. However, there should be at least ten
. to twelve students working on any one challenge; otherwise,
the children's work may be fragmented or superficial or may
break down completely.

An USMES challenge may also evolve from a discuesion of
a specific topic being studied by the class. The topic it-
self may lead directly to certain aspects of weather, and
the challenge ‘then puts the study of weather into the con-
text of a real problem. For example, children involved in
the study of geography of their own area may become inter-
ested in predicting weather for the school or community.

Experience in classrooms has shown that the children's
progress on any USMES challenge may be poor because of lack
of an initial challenge or lack of continuous focus on the
challenge. If the challenge is not given at all or if it
is given and then divided by the teacher into a sequence of
activities, the work becomes purposeless in the children's
minds. The motivation inherent in searching for a solution
to a real problem is missing, and the children quickly lose
interest. Work on the Weather Predictions challenge can
easily degenerate into a study of weather (with subsequent¥%
loss of interest) unless the work is focused on first making,
and then improving, predictions of the weather.

A4

4
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A primary teacher working on the Weather Predictions
challenge failed to issue a challenge. Instead, the
. children investigated various elements of the wea-
’ .ther as independent areas of study, e.g., wind, rain.
The children wevre engaged in many "hands-on" activi-
ties, such as feeling hot and cold places, taking
different temperature readings, blowing bubbles to
see the direction of the wind, and using hygroscope
cards;' yet, the WMetivities were fragmented. Each
activity briefly gained the interest of the children
and occasionally involved prediction, but the chil-
dren did not develop the momentum usually attained
when work is focused toward the solution of a real
Q problem. !

ample, children working on the Play Area Design and Use chal-
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An intermediate-grade teacher periodically issued
. what she said were class challenges but which were,
in fact, study topics rather than real problems,
e.g., "What is the relationship of the sun, moon,
and tides?" "What makes clouds?" The children ré-
searched the questions, conducted experiments, and
viewed films. Class attention gradually focused on
observations.of the weather and collection of data
on weather factors, and although construction of wea-
ther instruments was begun, it was without a purpose.

A third problem that has in the past blgcked significant
progress on the Weather Predictions challenge occurs when
too much emphasis is placed on facts; that is, exact measure-
ments, terminology, etc., and not enough emphasis is placed
on day-to-day changes and on forecasting. based on these
changes.

A sixth-grade class investigating the Weather Pre-
dictions challenge became involved in making outside
observations, collecting data from weather instru-

. ments and newspapers, and formulating predictions.

" However, very little use was made of the weather
patterns and trends indicated by the day-to-day
changes in the weather contained in the data ?ol-
lected by the class. Thus, an important way to .im- *
prove pred;ctions was ignored.

1

In summary, the Weather Predictions challenge should
focus on making predictions from the very beginning. Chil-
dren should be encouraged to guess what the weather will be
and record both their guesses and the accuracy of their
guesses. It is only in this way, with the children keeping
records of their early predictions and results, that the stu-
dents are able to compare later predictions with early ones,
evaluate their efforts, and make necessary changes to im—
prove their accuracy. )

Once a class has decided to;work on the Weather Predic-
tions challenge, USMES sessions should be held several times
a week, but they need not be rigidly scheduled. When ses-
sions are held after long intervals, students often have
difficulty remembering exactly where they were in their
investigations and their momentum diminishes.

s
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Initial Work on the Challenge

[N

Focusing on thg Challenge

Ng/xt the students usually assign priorities to the var-
i tasks that must be performed so that some groups do not
become stalled on their progress because others have not com-
pleted their tasks. The students then form groups to attack
different aspects of the problem. For example, in one class
students working to formulate daily weather predictions for
the school population formed different groups to accomplish
this. Some students charted daily outside observations; one
group collected data frqm commexcial weather instruments;
others  designed, built, and used simple weather instruments;
another group collected weather data from the local news-
paper and plotted it qn'a large plastic map of the United
States that they had constructed. Each aspect required com-
prehensive investigation by both groups and individuals, and
the work was then correlated and used by students to formu-
late weather predictions. However, the teacher may find
that having too many groups of only two or three students
attacking different aspects of the problem at the same time
not only makes it difficult to be aware of the progress or
problems of each group, but alsoa makes it difficult for
thorough investigations of the challenge to be performed by
the class; the larger the number ‘of groups, the smaller the
membership of each group, thus lessening the chance for
varied student input and interaction. As initial work is
completed, students regroup. to investigate other parts of
the problem. .

As a class works on a challenge, the children's attention
should, from time to time, be refocused on that challenge so
that they do not lose sight of their overall goal. Refocus-
ing is particularly important with younger children because
they have a shorter attention span. Teachers find it help-
ful to hold periodic class discussions that include group
reports. Such sessions help the students réview what they
have accomplished and what they still need to do in order to
find some solutions to the problem. These discussions also
provide an opportunity for students to participate both in
evaluating their own work and in exchanging ideas with their
classmates. (Another consequence of having too many, groups
is that not every group can be given enough time to report
to the class, thereby'increasing the possibility that the
children's efforts will overlap unnecessarily.)

A combination class of second- and third-grade stu-
dents met for class discussions many times during

o3
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Resources for Work on the Challenge

‘ Constructing anemomeier and wind vane.
Bonnie Rollenhagen, Grades 4-6. _

the course of their investigations. The teacher
took these opportunities to refocus on the predic-
tion aspect. of the challenge, thus insuring that
her students' efforts were in response to the real
problem of making a daily school-wide forecast.

t

When children try to decide on solutions before collect-
ing and analyzing enough data or encounter difficulties
during their investigations, an USMES teacher helps out.
Instead of giving answers or suggesting specific procedures,
the teacher asks open-ended questions that stimulate the
students to think more comprehensively and creatively about
their work. TFor example, instead of telling students in-
volved in a Weather Prediction investigation what informa-
tion they will need to make their predictions, the teacher

"might ask, "What do you think makes the weather?" or "What

information would help you most in predicting the weather?"
Examples of other nondirective, thought-provoking questions
are given in the Teacher Resource Book. .

The teacher may also refer students to the "How To" Cards,
which provide information about specific skills, such as
using a stopwatch or drawing graphs. If ‘many students, or
even the entire class, need help in particular areas, such
as using fractions to calibrate weather instruments or to
make graphs. of weather data, the teacher should conduct
skill sessions as these needs arise. (Background Papers
provide teachers with additional information on specific
problems associated.with some challenges and on general
topics applicable to most challenges.)

USMES teachers can also assist students by making it pos-
sible for them to carry ut tasks involv#ng hands-ort activi-
ties. If children need to collect weather data outside of
their classroom, the teacher can help with scheduling and
supervision.' If the children's tasks require them to design
and construct items, the teacher should mike sute that they
have access to a Design Lab. ' Any coltection of tools and
materials kept ih a central location (in part of the class-
room, on a portable cart, or in a separate room) can be
called a Design Lab..

Valuable as it is, a Design Lab is not necessary to begin
work on an USMES challenge. The Design Lab is used only
when needed, and this need may not arise during early work
on the challenge. To carry out construction activities- in
schools without Design Labs, students may scrounge or borrow
tools and supplies from parents, local businesses, or other
members of the community.

‘ .4l
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Fifth ,graders in one class worked successfully on

the Weather Predictions challenge without the use

of a Design Lab. Data collection activities were

begun immediately. A plastic map. of the’ continental

United States on which weather data was recorded was

constructed. As the need for more data arose, chil-

dren became involved in the construction of weather ,

instruments in the classroom. Initial construction

activities focused on wind instruments; the class-
- room teacher supplemented the materials brought in
) by the students with supplies from the art room. A

rain gauge, simple hair hygrometer, and a portable \

' weather station were designed and built in the .
classroom.

ot Another fifth-grade class began work on the Weather

Predictions unit before the school's Design Lab
opened for use. Data collection, which was begun
immediately, showed the need for more weather in- -
struments. Students built a thermometer in the
room. Scrounging in the community and an Open
House for parents provided enough materials to,set

. up a mini-Design Lab in the classroom. Students
continued to build weather instruments, e. G min-
eral oil barometer, anemometer, weather vane, ther-
mometer shelter, to facilitate data collectlon and
weather predlctlon.

5

. The extent to which any Design Lab is used varies' with
different classessand schools because the children them-
selves determine the direction of the investigations and °
because construction activities are more likely to occur
. » in some units than in others. .,

Student investigations generally continue until the chil-
dren‘have agreed upon and implemented some solution to the
problem. One class 'accurately predicted the weather for .
oeooeee._ Thanksgiving vacaticon in_spite of conflicting-forecasts—from- ————
' -the weather® bureau. Other classes formed groups to make
competitive predictions and to broadcast daily weather pre~
dictions over the 'school's public address system.
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3. USE OF WEATHER PREDICTIONS IN THE Children in the primary grades may become very involved
‘ PRIMARY GRADES ° in the Weather Predictions unit while working on a series
of class challenges to predict the weather for certain times
* or certain days. By examining weath.. variables, such as
temperature, clouds, wind, and rain, they will determine
what information helps them most in accura.ely predjicting
the weather. Although their entry level to the challenge
! and sophistication with the investigation will certainly
be different than that of intermediate-grade children, they
will.be able to realize both how the we: "er affects their
&\\\ ao lives and how they can anticipate it, th. fore making pre-

. ' diction useful in planning their activitie . A cancelled
excursion or several days of indoor recess because of an
unexpected storm may be the basis for a lively discussion
in response to the teacher's question, "What difference does
the weather make to you?" |

Second and third graders react enthusiastically to dis-
cussions of their own experiences with weather and what it
means to them. In order to maintain the motivation and
interest of young children, one must acknowledge the ego-
centrism inherent in their stage of development and focus

> investigations around their experiences. Past work has

) shown that this is essential to the success of the unit
with primary-aged children.

Multi-gensory experiences and outside observations, when
followed by discussions of how'each child feels, lead nat-
urally to a series of class challenges~-'"Predict what the
weather will be for gym today." "Will we be able to go
outside?" Observations made by the children are recorded
on the daily calendar which is a standard learning material
'in many primary classes. The range of their observations
is wide: &some examples are sunny, rainy, dark clouds, trees
blowing, cold, :and warm. .

The teacher and children may record their ongoing pre-
dictions on a chart or in their weather books.. This can be
accomplished by using symbols or words. A combination of
such symbols or words recorded in individual logs is an ef~
fective and personal way to teach them to read. These pre-
dictions are then compared with the actual weather by .the
children during later discussions of the weather and what
it means to them. The children begin to think about ways

. . - “ they can improve their predictioq§;\for example, "Is it

more likely to rain (or snow) whe} it is getting colder or
when it is getting warmer?" "Is i\ more likely to rain when
. the wind is blowing hard or when it is calmer?" It is ad- .
AN, ) * visable for the teacher to ask questions which directly
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pertain to the children's experiences and make them aware
of some ways that the ability to predict the weather helps
them, e.g., "How do we know whether to wear a raincoat or
snowpants?" 'Why does the wind make it harder at times to
walk to school?"

In order to collect data, the children must learn to
read sinple thermémeters; the task is made easier by the
fact that they have a reason to learn it. They might want
to construct simple» weather instruments such as wind vanes
and rain gauges. After observing the clouds, the children
compare clouds they have seen with pictures of clouds and
begin to discuss what the different clouds indicate about
the weather. The childreh can then make simple bar graphs
and other simple representations of the data collécted. .
This helps them to focus on the quantitative aspect of the
data collected and relate it to the weather. For example,
some questions raised by the class are "How much colder was
it yesterday than it is today, and how does that affect the -
clothing we are wearing?" "How much rain fell last week as
compared with the amount that fell this week?" 'Did we.
spend more days outside last.week or this week?"

As these activities continue, the children's own weather
logs or class log may show improvement in their predictions.
They can tally the number.of right and wrong predictions
made and consider why one forecast was more accurate than
another. The discussion may center on the kinds of informa-
tion which were coliected in their correct predictions, and
a pattern may begin to emerge. i

USMES' goal of imparting to children the power bf using
concrete investigations as: the basis for decisicn making
can be realized in the primary grades. The interdiscipli-
ary nature of USMES activities is especially helpful in the
development of the "whole" child. Pursuit of solutions to
the class challenge involve language arts, mathematics and
science activities. The children are now ready to use their

 knowledge of weather predictions to help them schedule other

class trips, predict the weather for recess or lunchtime, _
or predict the weather for a holiday weekend. ,

4. TFLOW CHART

N

The following flow chart presents some of the student
activities--disciissions, observations, calculations, ;con-
structions-~that may occur during work on the Meather Pre-
dictions challenge. ,Because each class will choose its own

AT '
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approach to, the challenge, the sequences of events éiven ‘
here represent only a few of the many possible variations.
Furthermore, no one class is expected to undertake all the
activities listed.

: The flow chart .is not a lesson plan and should not be °
used as one. Instead it illustrates how comprehensive in-
vestigations evolve from the students' discussion of a prob-
lem. ' ’

i ~ N ’
. Measuring wind direction. -
Florence Duncan, Grade 6.
i
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Challenge: Make your own weather bredictidns (for this afternoon, tomorrow, or a special occasion) .
Optional \ USMES Units: O\Growing'Plants Study of geography Study of weather.
Preliminary ® Nature Trails

Activities: ® Play Area Design and Use \

Possible ' Class Discussion: What difference does the weather make to you? What

Student are the different types of weather? Would knowing ahead of time what the(l—— .
Activities: weather will be help people? ‘ <‘\

Observation of weather on a particular day.
Class Discussion: Report on observations, e.g., "sky was cloudy, it was
dark." Directions to watch for weather changes.

‘ =
) -
4

Simple predicticns and verification: | '| Daily observations and forecasts. TV-or newspaper forecasts.
guessing, persistence, trends, Chart of observations: notation -
Farmer's Almanac, folklore. of changes.

/

I 71

Class Discussion: Review of 1f;t of observations and types of weather.

- . | Information needed for predictions. Identification of variables.
y _ 1 | v
Precipitation: Con- Clouds: Type and direc- Temperature: Use| Barometric pressure:
struction of rain tion. Weather .associated of thermometer. Construction of simple
gauge. Collection with different types, barometer. Collection
of newspaper data. - ‘ of newspaper data.
Wind Speed and Direction: ‘Relative humidity: ‘
Construction of wind vane. Constructidn of
Observation of weather psychrometer, hygrom-
R . from various directions. _.| eter. Collection of
' ’ Beaufort scale of wind ‘newspaper ‘data.
speed. -
. . v .
Representation of Representation of data on Representation of data
da;a on charts., circular scatter graphs., on line- graphs, bar e
,—u ; graphs,
| ] . ] : .
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Class Discussion: Review of successes in daily forecasts. Conclusions

drawn from data, graphs, maps. Correlation of data; suggesting iost
useful information. ]

-
v
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. Data from own Data from commercial Data from news- Use of weather map to , |Collection and use
instruments. instruments. paper or TV, obtain and present data. of climatology
T data.
-
!
Graphic representation of changes i
‘ in variables; correlation of changes, ‘ '
. Competitive forecasting and verification: | -
half-day, one-day, and two-day periods,
e Forecasting for school; compilation of local da:a for future use. i
‘ N
. Optional Study of storms; Climatolbgy USMES Units: e Play Area Design and Use
Follow-Up causes and movement studig;j ® Nature Trails
Activities: - : ® Growing Plants
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5. A COMPOSITE LOG*

This hypothetical account of an
intermediate-level class describes
many of the activities and discus-
sions mentioned in the flow chart.
The composite log shows only one
of the many progressions of events
that might develop as a class in~
vestigates the Weather Predictions
.challenge. Documented fvents
from actual classes are italicized
and set apart from the Ctext.
Weather data used is that for the
Boston, Massachusetts area.

o

"I'm going to get soaked going home," méans one student

watching the rain pour 'ontp the playground "I didn't know
it was going to rain, and I didn t bring a rain jacket."

"Maybe it will stop sdon," ‘replies a classmate.

"I hope so!"

Hearing this exchange, the teacher asks the class, "What
difference does the weather make to you?" Some children
reply that someone has to come and pick them up on rainy
days and that they ¢annot go outside to play. On sunny
days they have fun walking to school and playing outside
during recess and lunch periods. Their opinions are listed
on the board in columns labeled "good weather" and "bad
weazgss;,——¥he 1list is expanded when the teacher asks what
diff€rence weather makes to othey people. .

The teacher next asks whether knowing ahead of time what
the weather might be would help people. The children's
answers vary and include the fact that forecasts are often
wrong. The class lists different types of weather: rainy,
sunny, windy, foggy, snowy, cold, hot, sandstormy, etc.

The teacher then takes the class outside to observe
everything they can about the weather on that day. When .
they come in again, the children discuas what they saw.
Their comments vary: "It was raining." "It was dark."
"The sky was cloudy." '

A sixth-grade class in Monterey, California, listed
the following observat:ions about the weather after
observing outdooxrs: warm, windy, not too hot,
breezy, trees moving, some clouds very high, clouds
were moving, moving to the north (teacher notes
they were actually moving to the east), weather

is "green." Two days later the children listed
observations as follows: heat, clouds, wind, haze,
blue sky, cold, green, sun, clouds moving, wind
from the southwest, wind gusty, and wind breezy.
(See log by Gary Childs.)

A fourth/fifth/sixth-grade class in Lansing,
Michigan, responded in many.different ways to the
questions, "How does daily weather affect us?"
"Why do we listen to the weather forecast.on IV
or radio?" Their answérs were as follows:

-

—_— - *
*Written by USMES staff. r: oy :
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People who are travelling want to
know what the weather is going to be.
So Wwe know what clothes to wear,
To plan a camping trip, baseball or
football game, a picnic. . .
4., For safgty--floods, tornadoes.
The childred then listed rain, snow, sleet, hail,’
., floods, sunny, ‘¢old, clouds, fog, tornadoes,
- typhoons, hurricanes, and windy as types of
weather. At thé next session, theg groupéd the
above-listed types of weather into four categories:
water, air, wind, and clouds. (From log by
Bonnie Rollenhagen.)

~

L4

As the session draws to a close, the teacher asks them to
guess what the weather will be for the next day. Most of
the students agree that it will be rainy, but some say it
will be warm and others say it will be cool. One girl says
she thinks it will be clearing because it isn't raining as
hard as it was in the morning.

The next morning brings a light rain but by midmorning
the skies begin to clear. A discussion ensues centered on
the question of who was right. , They deecide that everyone
was right in this instance but that in future predictions
they will have to be more specific with regard to rainfall.

"f you say it's going to be fair, and it rains, then
your prediction is wrong,' states one boy. .

"But what if it's only a brief shower?" another child
asks, *

"Beople would still get wet," he replies. The children
then decide to limit their predictions to temperature,

. . fain/no rain, and cloudy/partly cloudy/sunny
S "How will we know who's right and who's wrong?" one girl
4 asks. In response, another girl suggests that they record
WAs their guesses in 8pecial-weather log booklets. The ‘class
ngrov"ﬁgq‘f g’fgyﬁfm.’, z‘zfv’%?z% enthusiastically agrees with this idea. They decide to
ST — start with four columns on each page't3Q:::ord the data,

o8 I their prediction for that data; their servations:of the

S weather on that data, and” whether the predjction was right.,
(See.Figure B5-1). One boy also suggests that they make
their observations and predictions in the morning a;ound
9:00 A.M. ) . .

’ §
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Figure B5-1 ', Second graders in Plainfield, New Jersey, each’
had a weather book as part ofytheir invedtiga- .,

tion of Fhe Weather Predictibns challenge. 1In

*
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__the book the children recorded new weather-related
vocabulary along with their meaniggs, sketches -
of weather instruments, and their weather pre-
dictions. Temperature readings were also charted
individuvally in the books as well as on a class
chart, and the children calculated average temper-
atures. (See log by Judith Gray.)

Each morning for the next two weeks the class gaes out-
side for a short time to observe the weather. Upon their
return to the room, the students form groups to guess what
the next day's weather will be. This is then written in
the propér column for the next day in their weather book-

let. To measure the outside temperature, one child suggests

taking the classroom thermometer outside.
o

(Sixth—grade students in Charleston, South
Carolina, began their investigation of the
wWeather Predictions unit by doing some "pre-
liminary" work on learning about different
weather variables. Soon challenged to predict
the weather, they first predicted the high
temperature range for the day. As their con-
fidence grew, this changed to the exact high
temperature.- ~Simultaneously, groups formed
to collect data on different weather variables .
using homemade and commercial instruments, and
the data was charted as it was collected. They

2  were elated when their first public weather
prediction for the October PTA meeting was
correct. (From log by Mary Ellen Warner.)

Fourth graders in Igwa city, Jowa, focused on
predicting the weather for their schoolmates
early in their investigations. Everyone agreed
tpat the class needed a system for recording the
weather information they obtained. One child
prepared a chart on which to record their data.
The children selected the following variables to
follow: temperature, humidity, cloud~cover, and
wind speed and direction. The class met at the
end of each day, read the weather information that
had been recorded earlier on the chart, and formu-
lated a weather prediction for after school. Stu-
dents went to other classes and shared their pre-
diction with schoolmates in a way most comfortable
-~ for them——spoken’or written. (From log by Florence
Duncan.) b - ’
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_ Sometime during the third week, the teacher reviews
their original lists of what difference weather makes to
‘ people and asks the children how accurate their forecasts,

have been and whether they think they can improve the ac-
curacy of their predictions of what the weather will be
like the next day. The children examine their weather logs
. to calculate the accuracy of their predictions. They com-
pare the percentages of correct forecasts and find that
two groups have a record of 70%, one has a record of 60%,
and two have a record of :50%. 1 .
The teacher theu asks the children whether any weather
characteristics seem to change when the weather changes.
The children quickl. <ee that it changed from partly cloudy
to cloudy before it rained and that the wind changed dir-._
_  ectiong as it cleared. Other characteristics such as tem- °
perature have not changed so consistently. Another student
mentions that the clouds on uifferent days haven't looked
the same. She reports that a book she found in the library
shows many different types of clouds and gives the types of
weather that usually come with each type of cloud. She
suggests adding cloud type to the list. The teacher asks

the children to listen to weather forecasts that eVening \

on TV or radio or to read them in the newspapers to see
whether the forecaster talks about anything they don't have
- on their charts.

Next day, after reviewing the previous day's list of |
changes in weather characteristics, the teacher asks the
children w@ether anything should be added. One child says
that they should add "pressure" because it was on the TV
but that he doesn't know what it is. The teacher tells
them that pressure is related to wind and asks them if they -~
can think of a way to make a wind in the room. The children
decide that there must be an excess of air in one spot and a
lack of air in an adjacent spot in order for the wind to
blow. The teacher then explains that the amount of air in
(or over) a certain spot causes what is called air pressure

~ _on that spot. If there is a lot of air over a place, the
. pressure is high; if there isn't as much air, then the pres-
~. sure is lower. The teacher then adds that the air pressure
can be measured-*, ;
As the teacher is adding pressure to the list of charac-

*The explanation of pressure can be made more elaborate with

older children. The standard "crushed" can expgrimeﬁt is a

good one, but a complete explanation is a bit complicated.

To initiate another, perhaps simpler, experiment, the chil-

dren could be asked to figure out how they get milk to go

up a straw or how to get liquid into a medicine dropper.--ED. :
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WeaTHER DATA CHART
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Cloud
Type

Rainfall

(or snew)

Figure B5-2

teristics to be watched, one boy suggests that they add two
more columns to their weather booklets, one for' the TV,
newspaper, or radio forecast and one for whether it was
right. The class agrees that this will be a further check
on the accuracy of their predictions.

Children in the Iowa City class checked the
accuracy of their weather predictions daily.
*After the class fbrmulated their afterschool
forecast based on data they had collected,
other students called the local radio station,
asked for the station's forecast and compared

it with their own.

1 ’

-

(From log by Florence Duncan.)

The teacher then asks the childrer whether they think
they can forecast the weather more accyrately by using one

--or more of the characteristics they have listed.

She also

asks how they can make their observations more accurate

and what characteristics can be measured.

Groups are formed

to discuss the problems involved with each characteristic:
wind direction, cloud types, temperature, and pressure.
Some groups decide to construct crude instruments.
of the ideas for the instruments come: from the students,
other ideas come from library books or the "How To" Cards.

Some

The students in Plainfield became interested in

building an anemometer.

They listed the materials

they would need, gathered them, and built an ane-
mometer with a minimum amount of teacher input,
They also constructed a simple rain gauge and con-
struction paper thermometers that helped them to
understand-and to learn how to read their commer-

cial outdoor thermometers.

(See log by Judith Gray.)

Groups of children in the Monterey class spent many
periods in the Design Lab constructing measuring

The Temperature Group started taking
data with commercial thermometers (both centigrade
and Fahrenheit) but then constructed several

instruments.

colored water thermometers in the lab.

The Prés-

sure Group constructed coffee can and .mineral oil
barometers, with varying degrees of Success.
ous types of palr hygrometers were tried by the
Humidity Group, while the Wind Group made a number
of successful improvements to their wind vane and
anemometer before working instruments were achieved.

Rain gauges were also constructed.

\

-

The Cloud

Vari-
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. Group made daily vis;:a/l'observations of clouds and

~also cohstructed a device that formed a cloud in a .’
. bottle. (See log by Gary Childs.)

U \ : o |
N Y While working on their instruments, the class continues |
X } : ‘V"m\‘(t their observations and' decides that they need to keep a
! 0 Cax \M large chart on the wall to display the measurements they
! 1 plan to taﬁce. Each day the groups (Wind Direction, Cloud
. . ! ‘T“‘“’“;ﬁl"f:‘“ Type, Pressure, Temperature) will measure’their character-
v (,A;:;& . istics and record them on the chart. When one boy points
. N ) Carfen) out ‘that they haven't said anything about rain or snow, the
Ste Cloud Type Group offers to construct a simple rain gauge.
| FPEY Until they finish it, trey decide to use rainfall measure-
, ments given in the newspaper. They agree that they need
. Scale ' six columns, one for the date and five for recording the
Z—# 6 Wood measurements. Their chart looks like the one in Figure
Suppert B5-2., (They still keep a record of their predictions, the
oA Phstic TV prediction, and the actual weather in their weather,
N ' Tru,< logs.) ) \ -
. After a few days work, the various groups making in-
mvlmnem/ struments report to the class.- They explain the instru-
oil ments, including their good points and the difficulties en-
‘countered during construction, while students in other -
- Figure B5-3 groups make suggestions for improvements of the instruments.
The Temperature Group reports that, although constructing =~
a thermometer is possible and is interesting, the commercial /
. ones are 8o inexpensive and so much more accurate that they
w!AT:‘:: L;;Tq :':f“g;o y o intend to usé a commercial thermometer. The Wind Direction //
DdelT erdture D..:_“tm P:::;ﬂ"" T "‘e (:‘r"m:“} Group displays the wind vane they have built, and the Cloud ,
'T‘C) (in.) ! ({n) Type Group shows the class their rain gauge. /
Oct. | Xad sw | 8.3 A then o The Pressure Group.notes the difficulties that they have
2 16° Sw 30.3  [Vimpas o Trace encountered while constructing a mineral oil barometer.
3 170 5 20.0 m?-nﬁu °.26 They report that they can't get the mineral oil inta the
P 20° SE 30.0 Stvat ) tube and that they can't get a proper seal around the stop-
. us
. r 750 NE 19.3 W Tmbes .o per. (See Figure B5-3 for a sketch of their barometer.)
gtratug Someone suggests they use a rubber stopper for a seal,
: ,l\v/ 5(‘# O L which they agree to try. .
. - [ - The students agree that each group should start collect-
8 /3° VW 30.2 Nene 0 ing data to add to the class chart of weather measurements
9 /3° AN 30.2 None fo) each day. The teacher also asks the groups to think about
/0 [1° Vone | 30.3 Stvatus | Tv ways to show their data. :
T 16° . | None 36.3 | Sératus | Trace The groups work for several weeks collecting data to _
‘ 2 70 Nw 30.2 None ) record on their chart (see Figure B5-4) and improving their
13 - instruments. The Temperature Group is now using the aver-
- age reading from several thermometers to record the outside
temperature. - On their first day they report their readings.

Figure B5-4 "I got 60°," says one boy. Lo

Jo B 60 |

<oy
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"That's wrong," says a girl, "my thermometer read 16°!"
They soon discover that two of their thermometers are centi-
grade and two are Fahrenheit. Although they find a formula
relating the.two scales in a book, they feel that is too
| cumbersome to use every day.

‘ ! "Why don't you make a graph that converts one reading to
| the other," suggests the teacher, directing them to the

y } "How To" Cards on conversion graphs. From their book the
TEMHERATIE, ;,///// students find that 0°C = 329F, and that 20°C = 68°F.; these
- . : .- two pclnts are enough to construct the conversion graph

shown in Figure B5-5. To gain further experience with the
. metric system, the.students decide to record temperatures
in degrees centigrade.
The Pressure Group puts the finishing touches on their
barometer. To get the mineral oil into the tube, they have
— used a hair dryer to heat the inside of the vacuum bottle.
Immediately inverting the apparatus with the tube in the
mineral oil, they find that the oil rises slowly in the
= tube as the inside of the vacuum bottle cools.
FatkEnNLIT While finishing their barometer, they take readings with
an aneroid barometer that one student has brought from home,
Figure B5-5 and they record this data on the chart and in their weather
) logs. When comparing these readings to the changes in ‘their
homemade barometer, they find some discrepancies. One stu-
dent notices that when their homemade barometer is placed -
in the sun, the pressure seems to fall, but when it is
moved to a cool spot, the pressure seems to rise. They con-
clude that the temperature is affecting their barometer,
too, and they decide to keep it in a closet in the room,-
away from any source of heat (radiators, sun) and out of*
drafts. This, they feel, should‘make the pressure readings
fairly consistent.

~——
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One group of fifth graders in an Arlington,

Massachusetts, class-had difficulty in construct~
. ing their mineral oil barometer. After several

attempts they were able to seal it using a

rubber stopper instead of "a cork Stopper, and

they succeeded in getting the mineral oil to

go into the tube by warming. the inside with

' warm water. After placing it to avoid temper- .

ature effects, they were able to record changes

In barometric pressure with reasonable accuracy.

(From lecg by Minette Jeske.)

[ / To display their data to the rest of the class, they
decide to plot the barometric pressure on a pegboard graph.
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of holes marked in inches of mercdry) for pressure on the

This they construct by putting a JLrtical scaleﬁéy e rows

left and a scale (the columns of holes marked
the month) for time on the bottomu
by/placing a wooden peg in the prpper hole t
pressure for that day.

across the ‘board to make a line chart.
One girl mentions that -the TV forecaster had said that

the pressure was falling and that rain was likely.

Each peoin

days of
is plotted
represent the

ee Figure B5-6.)

Then thex loop %:;9/around the pegs
(

The

Pressure group then immediately checks the class chart to
note the days that it rained so that they can add this in-
formation to their graph.

After they have indicated the rainy days by blue Tri—Wall
squares along the bottom of their graph (see Figure B5-7),
they notice from their ten days of observation that three
times out of five it rained when the pressure fell and that
two times out of three it cleared when the pressure rose.
They are eager to report to the class that they have found
a way to predict the weather more accurately using data

from their instrument.

|

Howevet, one member suggests they

make a chart showing the percehtages for each type of change
because, she notes, it also rained on some days when the
pressure had risen.
They construct the chart shown in Figure B5-8.and show
the class that 60% of the time it rained when the pressure
fell and 67% of the time it cleared or was fair when the
pressure recse.

,Since absolutd accuracy doesn't seem neces-
sary, they feel that even their omemade mineral oil barom-

eter will b
classmate p

e

seful to show change in pressure.

When one

oints out that their results are based on only
f observation and don't show much difference,

two weeks

especiah;y9since 40% of the time the barometer fell with
no rainfgll, the group agree% that more data is needed to
increa;é their accuracy. B

|

I

The sixth-grade studenés in Monterey plotted the

daily temperature readangs for the month of Janu-
/ ary on a 4' x 8' pegboard by placing red squares

on the appropriate pe
teacher asked how they could show whether it
rained or not on a certain day, the students said
they would use a yellow square for days it didn't
Other students then plotted barometric
pressure on the pegboard placing the scale on the
opposite side of the|
(See log by éary Childs.)

rain.

scale.

|

]
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for each day.

When the

board from the temperature

\



Meanwhile, the Cloud Type Group has been recording the
various cloud types. Their library research has shown them
that there are many different types of clouds and that cer-
tain types of clouds have certain types of weather associa-
ted with them. To help with forecasting, they prepare a
larke chart with the more common cloud types grouped ac-
cording to the type of weather they produce. They also post
a large color chart that shows each ‘type of cloud in detail.

During their investigations of the Weather . ,
Predictions unit, the Arlington class saw a film
on clouds that motivated them to make outside
observations of cloud types. -One student devel-
oped a short course oh clouds that she shared with
the class. The course included basic information
- oh cloud formation and cloud types and the cor-
relation of cloud types with specific types of
weather. (From log by Minette Jeske.)

-

Having constructed a working wind vane, the Wind Direc~

»"s tion Group begins to thke measurements. However, they find _
I:’“ Sunny that near the building, the wind direction is highly vari-
qgs - PhYtH cloudy ablet and they decide to measure it on the large playing
&> - Cloudy - field away from buildings and trees.
W Rain ‘:';} To plot their data on wind direction, they construct a
W= w circular scatter graph (see Figure B5-9). On a circle
Figure B549 marked with compass directions they draw a symbol to repre-
%} - -+ gent the type of weather that comes from that direction. -
24 - They find that when the wind is from the northwest, the
ad! ; : : weather. is sunny, but when the wind is from the northeast
2 I g T or southwest, the weather is cloudy or rainy. They note

T +  that they need more observations to be able to determine
percentages for accurate forecasting although one boy adds
% . ‘that his grandfather says that the weather is often bad
4] \\\ - when the wind is from the northeast. °

/i ] g The Temperature Group has a little trouble at the start,
\\“\1 f N " obtaining somewhat high temperatures. When they explain
o ’ l Y T their measuring.procedures to the rest of the class, one
8 + student remarks that they have been taking their measure-
6 44 ments near the building and in the sun. The group then
4 |
2
(o}

TEMPERATURE (°C)
»

i realizes that they haven't been getting a true temperature

. Do | reading and decide to measure the temperature in the shade

i [ i of a tree as far from the building as they can get. Even

T Tt 1 3 ST 348 o though they are recording the daily temperature on the class

o chart, they further decide to draw a line chart of the tem-
DATE |N OCTOBER perature, to add to it each day, and to keep the graph

YTy , posted on the wall for everyone to see. (See Figure B5-10.) ¢
Q v Figure B5-10 .
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Each group (precipitation, wind speed, humldlty,
temperature, barometric pressure) in one Fifth-
grade class in Eaton' Rapids, Michigan, used either
bar graphs or line charts to show the data collected
from their homemade 1nstruments. At first they ,
made charts, but later, at a student's suggestion,
they plotted the data directly on the graphs.. Each
day one boy put white and pink arrows on-a circle
which had compass directions or it. The pink arrow
pointed to wind directioniwhen he left school one
day; the white arrow showed the wind direction the
next mornlng. (See log by Cathy Daane. ) v

Each group COntinues to forecast the weather based on )
their own dafta on one w2ather characteristic, predicting
temperature, rain/no ra.n, and cloudy/partly cloudy/sunny.

A record is kept of the accuracy of the predictions. A

few weeks later the teacher asks the children whether they
can improve their ‘forecasting accuracy by using more than
one factor as a basis for their forecasts. Because each of
the groups has been wrong in some portion of their forecast
several times, most agree and debate which factors are the .
best to use. N ‘

The Pressure Group reports on their data for the 1ast
ten weeks. They note that on fifteen ‘of twenty—two days,
or 68% of the time, it rained when the pzessure fell and
that on seventeen out of twenty days, or 85% of the time,
it was sunny or clearing when the pressure rose. They
further noted that on those days when ‘the pressure didn't
change, the weather remained the same ‘as the day before.

The class agrees that change in pressure should’ be one of
the factors used for forecasting.

The Wind/Direction Group reports on their scatter ‘graph.
They have found that most of the time the wind is from
elther the nyrthwest, west, or southwest. They note that
80% of the time that the wind was from the northwest, the
weather became fair, while 54% of the time that the wind was
from the southwest, the weather was cloudy and rainy. They
further explain that when the wind is easterly (anywhere
between northeast and southeast), the weather is cloudy
and rainy 80% of the time. This, they say, indicates that
whent the wind is from the west or northwest, the weather
will. most 1ike1y‘become or remain fair; further, when t!-~
wind is from an easterly direction, cloudy and rainy weather
is 1likely.

"That must be what the TV weatherman means when e says
'20% chance of rain'!" exclaims one child. '

’
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‘sure Group, another student .remarks, "He probably figures

, casting the weather for t

Noting the similarity to the data offered by the Pres-

the pressure and. the wind direction together and has lots
of data to work from."

One member of the Pressure Group then notes, "Anyway, we’
can say from our information that if the wind is from the
east and the pressure 4rops, it almost .certainly will rain,
and if the wind is from the northwest and,the pressure ¢+ *
rises, it almost certainly will clear.'' g

"What about when the wind is from the southwest?" asks
the teacher.

The Wind Difection Group notes that 55% of the time it
rains when wind is from the southwest and 45% of the
time, it is clear. '"Then, we need the pressure change to
decide what to predict," says bne of the group members.

"If the pressure is .falling, we should predict rain, and
if it's rising, we should predict fair weather."

The Temperature Group reports 'that they haven't noticed
much correlation between the temperature and the type of
weather (falr or rdiny). However, they point out that the

two times it snowed, the temperature had dropped. They

feel that the temperature determines whether the precipita-
tion will, be rain, ‘snow, or sleet, which is very important
in predicting the wéather.

After an unusual snowfall, the Monterey class

.checked their data and noted that the pressure

had been falling-for' four days and that the

temperature had been drapping rapidly on the day

befcre. They decided that these factors and -
. knowledge of past weather when such conditions

were present had enabled one forecaster to pr:-

dict the snow. (See log by Gary Childs.)

»
The class decides to divide into two groups--the Thunder-
heads.and the Northeasters--to compete each day in fore- -~
Q\Eé,next day. The class further .

agrees that forecasts may be updated before everyone leaves
for the day. The Thunderheads plan to use barometric pres-
sure, wind direction, temperature, and weather maps. The
Northeasters argue that weather moves from place to place, ' ]
and 1if they know what the weather is like before ‘it .gets to "
their location, they can forecast” much more‘accurately .
The teacher asks how fast they think the weather moves. The - ’.
children say they will find out by chetking-old weather
maps. This group collects daily weathgr maps and studies
the locations“of the high and low pressure areas and the
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movement .of weather fronts.

.

In the Eaton Rapids class a weather map group re-
ported daily on conditions around the country,
especially in Michigan. They transferred some of
the information from the map in the local paper
to a plastic sheet overlying a map of the U.S.
After the presentation each day, a group of stu-
dents wrote on the board their prediction for

the next day based on weather map information and
on their own data. The following day the fore-
casting group was rated by the class on a scale
of one to ten for accuracy. At the same time,

. the students' forecast was ccmpared to the local
weather bureau forecast. (See log by Cathy Daane.)

The competition continues for several weeks with both
groups preparing fairly accurate forecasts. One day the
Thunderheads predict that it will rain the next day, but
the Northeasters predict only partly cloudy skies. Be-
cause of the rain, the Thunderheads predict the tempera-—
ture will be 13%C to 18°C, while the Northeasters predict
it will be 18°C to 22°cC.

When the students arrive at school the next,morning, the
sky is dark and overcast; by recess time it is raining and
the stemperature is 16°C. "How did you know it would rain?"
asks one boy. 'We looked at thé weather map, and the
closest weather front was moving very slowly."

One girl replies, '"We used our cloud chart. In the
_morning we saw. high cirrus clouds; then lower clouds came
in, and we saw a halo around the sun. Our chart shows
this is usually followed by rain in about ten hours." The
Northeasters later find out that the warm front on their .
weather map began to move more rapidly and agrived sooner
than they had predictéd, ~

The chmldren ln the Charleston class predicted

the weather for Thanksgiving vacation and had it
announced on the school's public address system. -
On the day the prediction was made, data was
collected hourly. Their prediction was for fair
and warm weather, while the TV [forecaster pre-

, dicted rain. “They held firm to, their prediction

- « based on the data they collected despite pressure
”7‘ from another class. The Weekend weather wa$ fair
and waxm! (From log by Mary Ellen Warner.)
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The Eaton Rapids class decided to pit boys against
girls in predicting the weather. They decided to
forecast four itemss temperature, wind speed,
chance of precipitation, and general conditions.
Each group received some part of twenty points for
each item, depending on the accuracy of the pre-
diction. (See log by Cathy Daane.) ©

The Thunderheads are declared the winners of the com-
petition, and the teacher asks the class whether they would
like to post weather forecasts on a school bulletin board
and-give a forecast over the public-address system. They
think this will be fun and decide to give a forecast in the
morning for the afternoon and also to give one for the mext
morning. They agree that they should use pressure, temper-—
ature, -cloud type, wind direction, and weather maps in their
forecasting and that they should predict a temperature
range, chance of rain (as a percentage), amount of cloudi-
ness (sunny/partly cloudy/cloudy).

The class divides into four groups with each group to
be responsible for the forecast for one week at a time.

The accuracy of each group will be tallied on a large chart
and at the end of the school year the group that is ahead in
the competition will.win a prize.

Near the end of the year thé class discusses’their re-
sults. All the groups have been quite accurate in their
forecasting. They have found that the short-range (after-
noon) forecast is easier to make and more accurate than the
lormger-range (next day) forecast. Further, they have found
that they usually agree with the TV forecaster and that
their predictions are wrong about as often as those of the
TV forecaster. :

«

*
+

The primary students in the Plainfield class took

turas preparing a daily wgather forecast, includ-

ing cloud ¢over, temperature, and wind. They then
read the forecast over the school's public address
system. (See log by Judigh Gray.)

The Monterey class formed six groups to make short-
and long~range predictions of the weather. Each
group submitted a prediction consisting of six
items: chance of rain (in per cent), high and low
temperatures, relative humjdity (in per cent).

* wind Speed, wind directior, and’ cloud cover

(in per cent). Each group receivqﬁ one to si« :

.
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points based on the accuracy of their predictions;
the winning group received free ice cream at the
end of the week. (See log by Gary childs.)
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6. QUESTIONS TO STIMULATE FURTHER ® What difference does it make when the weather is. bad’...iS/
INVESTIGATION AND ANALYSIS - good’

—— T T T e © = i o o —— . }

® What weather do you like best? /
. ® What do you think the weather will be like tomorrow? /
® What do you think makes the weather? ‘ -

® What information would help you most in predicting the
weather? ;

. ® How could:you measure . the temperature?...the amount of
cloudgs?...the wind direction’...the pressure of the air?...
the amount of water in the air? . ,
® How can you tell what direction the wind is coming‘fromé

® What ‘different types of.clouds have you seen? -
M

® What is a good way to keep a record of your data?

¢ What 1s a good way to make a picture of your data?

.o How can you find out 1f your data is correct? ,/ -
~ /
i ® How does yopur tempgrature (cloud, wind speed, /pressure,
. . humidity) data help you predict the weather?

® Does your temperature or pressure (cloud or éind speed, etc.)
. : - data help you more in making gogd predictions’

i ® How can weathfer maps help you predict the Veather"
; . ® How can you use records of past weather data in making
predictions? ! u
® Do past records of weather or present rezdings help you
. more in making good predictions? How ca you prove 1t7

) . ® How often do you, think you can beat Mrs/ X's class in pre-
- dicting the weather? // :

. . . M1« ' < ' .




C. Documentation

1. LOG ON WEATHER PREDICTIONS

.

by Judith Gray*
Stillman School, Grades 2-3
Plainfield, New Jersey

ABSTRhCT .
These second- and third-grade students began their inves-
tigation oﬁathe_ﬂeathez_Eredlctlons challenge with a class

(September 1973—March 1974)

' *Edited by USMES staff ,

discussion of what weather meant to them. Daily weather ob-
servations were posted next to the monthly calendar which |
was consulted daily. The children read newspapers to col-
lect weather data and learn about weather symbols and maps;
many listened to the television and radio weather reports
in the evenings. The children were challenged to predict
the weather for the next day. This activity continued
throughout the school year. Predictions were verified and
their accuracy was discussed. Temperature differences were
often calculated in the course of class discussions; this
helped strengthen the children's computation skills and en-
couraged them to use them more. Children learned about
simple weather instruments such as thermometers, rain
gauges, and anemometers as their interest directed them.
During the construction of some of the instruments and the
use of all of them, the children learned about fractions,
compass directions, and the differences bétween the Fahren-
heit and centigrade temperature scales. The data and back~
ground information they collected was represented in charts
and murals on cloud types and temperatures. Both second and
third graders were motivated to learn about averaging while
preparing their temperature charts. On a student's sugges-
tion, daily forecasts were announced on the school's public
address system. o

Li

.

My class began working.on Weather Predictions by discuss-
ing .what the weather meant to them. There responses were--

o \

1. how it feels outside h

2, rain .
3. wind

4, when the sun is shining
5. when it is cold
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T asked the children if they thought weather was only one of
the factors cited or if they were a combination of the
things on their list. After a class discussion, the chil-
dren agreed that it was all of the things mentioned. The
students were anxious to relate their own experiences with
the weather. Because of heavy rains, Plainfield was flooded
during the summer, and each child told how the flood af-
fected him. The children discussed the changes they saw
take place before the flood, e.g., how dark the sun became.
One girl drew a picture of her experience in the flood.

Discussions of weather and its effects on us continued
for several sessions. I asked the children to think of
major weather changes during the year. They cited spring,
winter, summer, and fall. We talked about these different
times of year and shared pictures collected outside of
school. Acknowledging their need for our investigations to
relate directly tq them, we talked about how .one season
"feels different" from another. In response to a question
I raised concerning how one keeps track of the seasons, the
class and I discussed the uses of a calendar.

Because of the age of my students our preliminary efforts
with the unit were concentrated on producing in the children
an increased awareness of the weather. Next to the class
calendar the children hung 9" x 12" pieces of construction
paper; the children decided to post the day's weather ob-
servations on these papers. Cards were made to describe the
weather, e.g., sunny, cloudy, rainy, windy, cold. Each day
a different child placed cards for his/her observation on
the wall. Outside observatiofis and follow-up discussions
took place several times during the day. Finally the whole
class discussed the observations and listed them on the
board. One day they included the following items:

1. leaves changing color, falling , R

2, sunny

3. windy
, 4. cold

5," feeling they weren't dressed warmly enough %

During one class discussion when the children were asked
to describe the day's weather, many said that it was "cold .
and winter" outside. One child also remarked that she
thought it would be warmer in the afternoon. The child had
no explanation for her prediction.. The rest of the class
voted on whether it would be warmer or the same that after-
noon. * The results of the vote were recorded: eight voted
that it would be warmer, sixteen voted that it would remain
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the same. The class went outside after lunch and obsérved;
they concluded that it felt warmer.

The children were asked to bring in weather maps from
the local newspaper. We discussed the symbols on the map,
e.8., rain, snov, ANy showers, flurries.
The children found the areas on the maps that indicated the
above conditions. We Jlocated the temperatures for New York
City and New Jersey. We discussed the meaning of the word .
forecast. Initially, the children thought ,that it meant the
tempefature. By the end of the.class session they agreed
‘ ' that forecasts told all about the weather. A bulletin board
' display of the weather maps was put up in the room. While

they were involved in this activity, the children realized
that they were looking at a map of the United States; they
began to talk about the locations of various places where
they had visited or lived, and this led to a discussion of °
directions, . -

Children began listening to weather reports in the even-
ing. Most could not remember them by the time they came
to school the next day. On one particul;r school day, two
children did remember that the forecast was for~a partly
sunny day. I asked the class how hot they thought it would
get that day. Three temperatures were suggested by the
class: 499, 70°, 82°.% We voted on the three numbers pre-
dicted: four children predicted 49°, twelve children pre-
dicted 70°, and seven children predicted 82°. We asked the

" school secretary to listen to the weather report during her
oy lunch hour and send us. the information. The children were -
very excited about involving the school secretary. The
twelve people who voted \for 70° were the winners.

The class challenge presented to the children was, "What
will the weather be tomoryrow?" After some discussion the
class voted: four childrén thought it would remain the
same, thirteen children felt it would change and five chil-
dren did not know and did not want to vote. Two children
asked 1if they could bring a portable radio to class so that
the entire class could listen to the weather Xeport. The
following day the class divided into two groups to listen to

. the 1:30C P.M. weather report, to verify their predictions.
The temperature reading reported was 60°. The temperature
had dropped but it *emained_éloudy. I asked the children
which of their classmates had made the correct prediction.
One little girl answered that both groups were right; her

*The temperatures given in the log are in Fahrenheit'de-
grees, the Fahrenheit scale being the most commonly used
‘gcale in the U/.S.--ED.
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reasoning was that although it had gotten colder, it had
remained cloudy. We talked about how much colder it had be-
come and how we could find out just how many degrees the
temperature had dropped. Someone called out, '"You subtract
60° from 70 ." Another student said that it was 10° colder.
I put the problem on the board:

702.yesterday
- 60" today
10° difference

.The children were very excited when they arrived at
school several days later. There was a very heavy rainfall

. that the children had to walk through to get to school. We

discussed their reactions during the morning meeting. Sev-
eral children in the class sald that the amount of water in
gutters reminded them of the flood that Plainfield had in
August of 1973; others thought that this was silly because,
according to their observations, it was not raining as hard.
One child suggested that we take a vote which led into a
discussion of prediction and whether or not voting and pre-
dicting were the same thing. The children decided that in
this case they were the same. The results of the vote were
recorded: .

8 children predicted a flood

9 children predicted continued rain

7 children predicted that it would stop raining
and clear up before the s:hool day was over.

At the end of the day we had a class meeting to discusq '
the information we had gathered during the day- through ob-
servation, from parents and from the radio weather report
ac told to us by another teacher. The children decided that
they were all partly right based on the information received.
The very heavy rains. in the morning had flooded the streets
and the playgrouid; many sections of the highway were flood-
ed and the water was moving very fast.. The class decided
that this could be called a flood even though it did not®
compare to the flood that occurred during the summer. The
group of children who predicted rain had not set a time lim-,
it and since it had stopped raining before school dismissal,
the rest of the class felt that they were correct also. The
children and I discussed the importance of giving a complete
prediction‘ they learned much from this experience.

During the morning meeting held the next day we opened
the blinds and spent several minutes observing the weather.

+
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I asked the children to compare it with yesterday's weather.
I listed their observations on the board:

-

;l.. it- was not raining anymore -

2. cool ) Coe
3. cold
4, sunny .
5. partly windy
6. muddy .

4 \7. damp .
8. wet,

9. partly cloudy

I discussed with them what it meant to observe and closed '
the meeting by asking them to look up the meaning of the
words "prediction" and "observe" and record them in the
weather books they had begun. We met at the end of the day
to share what we had discovered. :
During the next class ‘session I asked the children if
they could tell me (by guessing) what the temperature wag
outside. Three students responded immediately: 30°, 32°,
34°, We talked about ways that we could accurately deter-
mine the temperature. Seweral students suggested using a
thermometer. Discussion showed, that most of the children
knew what a thermometer looked like and what it did but that
no one knew how to read one. I caxried out a skills session
with the children on reading 'the thermometer. First we
reviewed how to count by twos and threes. I related this
to a thermometer by pointing out to the .children the gradua-
tion lines on it. Several children plaéég the thermometer
outside* and timed a twenty minute period. We brought the
thermometer inside and a third grader read\ig: it regis~
tered 42°. After the child read the thermometer, other
children became extremely interested in learning about this
weather instrument. Many of them drew a picture of a ther-
mometer, color-coding the different parts, in thelr weather
' books. One student's work is shawn, in Figure Cl-1.
Observaticn activities continued throughout the day and
we met as a group to discuss the observations and record
them. The students noted the following dbservations: -

’

*Some consideration should be given to whether the thermom-
eter is in the shade or in direct sunlight. The children
might discuss what effect a different location might have
on the thermometer reading.--ED.
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1. It was cold, sunny, and windy.

2, It snowed early in the morning.
3, It was 42° outside the school at 11:30 A.M,
4, The room temperature at 11:30 A.M. was‘74°f

We examined the outside temperature reading and di cussed
the freezing point. The children knew that the freezing
point is 32°; I asked them how many degrees above reezing -
42° was. We put the problem on the board and determined
that it was 10° above freezing.
Each child in the class made a construction paper model
of a thermometer with a movable part. (See Figuré Ccl-2.)
I felt that the children would benefit greatly from practice
in reading different temperatures on the model and being
able to locate other temperatures on it. The mo els were
eventually mounted and displayed on a bulletin bdard.
On the next day we began our class meeting with a weather
observation. The consensus was that it was sunny and cold.
’ T asked the children what they thought the temperature was
outside. Their replies were 42°, 30°, 32°, 50°/ We placed
" the thermometer oditside while we continued our discussion.
|
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I asked the class what they thought the temperature was in  —

the classroom. Their replies ranged from 32° to 90°. One
girl said she thought it was 74°; I asked her why she picked
that particular number. She replied, "Because it was 74

in the room yesterday and it feels the same to me."

I used this opportunity to explain that this was one sim-
ple method of prediction: the use of previously collected
data to predict future weather. Students went outside and
brought in the thermometer; a student read 1t—-49°, * Then,
we placed the thergomete in the room; the reading taken
after lunch was 87 . We &ontinued to take indoor and out-
door temperature readings and compare them with the readings
from the previous day. !

Work on the Weather Predictions unit was suspended for
several weeks because of vacations and the holiday season.
We picked up our investigations at a class meeting where we
discussed weather and listened to a long-playing record
about weather called "Spare Songs." I followed the listen-
ing activity with a discussion of what they had heard. The
children showed a continued interest in the unit and the
data collection we had been doing., One student read the
morning newspaper weather report to the class. The bureau
report indicated that we would have a cloudy, mild day with

a chance of rain and temperatures ranging from 48° to 52°.,
Then we compared the newspaper forecast with our own. I
asked my students if they knew of any way we could keep a
record of the temperature readings collected each day to
determine whether they fell within the predicted range of
temperatures, Students suggested that we make a temperature
chart, I took this opportunity to ask the children if they
had ‘heard of the word average; they had not. I explained it
to them by working with them first to find out the number of
children in three classrooms and then to determine how many
children would be in each room if they were evenly distri-
buted. I took them through the steps involved in solving
the problem: adding the number ¢f students in each class-
room together and dividing the total number of children by
the numbetr of classrooms. We discussed each step of the
process. The addition involved was new to the second graders
but not to the third graders; the division was new to all of
the children and generated much interest.

The children decided to take three readings a day at pre-
determined times and average them at the end of the day.

*If the thermometer were not read while it was still outside,

=

it had a chance to warm up while it was being brought in.
Consequently, the outside temperature might have been lower
than 49° .-—ED '
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Figure C1-3
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The three times chosen were: 9:00 A.M. (at the beginning of
the school day), 11:30 A.M. (at lunch time), and 2:30 P.M.
(at the end of the school day). We prepared our chart. A
page from one child's weather book is shown in Figure C1-3.

I 30— I s 0 AT

340 39/0 320

¥

. : Cio\‘o??;j?&b%ro's
, ' . , A
3y /7

0
58° ) 39° {30° 3

Lok

Awes

deog Jeother —
\0“5 of ohow ‘and rainin the g

39° ;
o
32 g
9 0%
6% ~3

' 3

p}

e

o

89

g
. L/O )
f%" VT8
131

. The class was very excited aWout the prospects of divid-
ing. Temperatures were vead and recorded on the chart.
Each day the entire class, with my help, computed the aver-
age., The second graders began to participate more as their
confidence increased, One day we did noét have enough time
to average the temperatures as a class. I asked a third-
grade student if he could do it for us and was pleased to °
learn that he could. All of the students decided to work
hard on improving their mathematical skills so that they,
too, could find the average.

A third>grade student asked if we could have a weatherman
and(make a weather report over the public address system )
every morning, The rest of the class eagerly agreed to par-
ticipate. I advised the girl who had made the sugkestion ‘to
speak with our principal. A meeting was arranged with the
principal that afternoon at which time a studen; presented
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the idea. The orincipal approved the idea and it was sched-
uled for the next week. New temperature charts were made
each week. The children demonstrated that they knew and
understood how to find an average by finding the average
temperatures for certain times during the day in addition

to the daily average, e.g., the 9:00 A.M. averages for the
week, the 11:30 A.M. averages for the week. ‘

At one class meeting a child shatred with the class the
information that she had been getting up every morning at
6:30 AM. to read her father's thermometer that was hung in
the garage. This is but one example of the amount’ of in-
terest and involvement on the part of the students. " One
parent stopped in the classroom to tell me how excited her
child’ was about the unit. . ,

The P.A. system weather reporting began. The children
were not yet comfortable giving their own rorecast and chose,
instead, to begin with the weather bureau, radio, or news-
paper report. Two, as yet, unknown words came up in discus-
sion, "fog" and "“frost." The children added them to their
weather books. Unit activities became integrated into much
of their work, and they spent an average of five to six
hours on the unit each week. .

During one session, after we had charted the temperature
readings, I asked the children if there were a difference
between the meanings of the word temperature and the word
weather; this related to an earlier discussion. One child
responded that weather is everything. When askeq to expand
his idea, he replied, "It is the sun, the rain, the wind,
the heat, the cold." Another «child raised her hand and re-
sponded that temperature is how hot or cold it is,

As our temperature data collection activities continued,
I advised the childrer to be sure not to touch the bulb of
the thermometer and the children asked why. I gave the
thermometer to one student and asked him to touch the bulb
while the others observed. The child noticed immediately
that the temperature rose. The class decided that a "true"
outside reading could not be taken if the bulb of thu ther-
mometer were adcidently touched.

About this time, I had to fly to California; it was'my
first flight and the children anxiously awaited my return
so we could discuss the event! I told them that one of the
most exciting things to me was going thqpugh the clouds. I
asked them if they would&ggll me what they thought one would
find,Above\the clouds. It was a very interesting discussion.
Some thildren responded that one would find heaven and God;
one little girl had just flown iu from the Virgin Islands,

SO .




‘children continued to be very interested in averaging the »\\

and she said that it was sunny above the clouds. I ex-
plained that her observation was correct. The class con-
cluded that clouds blocked the sun. I asked them if they
thought that the clouds could be of use in predieting the
weather; they responded affirmatively. I asked them how,
and one child said that when the clouds are very dark it
might rain. T.e children wanted to learn more about clouds .
and worked individually to uncover more informatioa. Many \
childreh used the library as a resource while others used
available materials in the room. Each day we discussed

their progress, ,

The children used the information they had obtained about
clouds and made charts of blue and white construction paper
showing the shape of different clouds and their re.ative
heights. (See Figure Cl-4.) One group made a large wall
mural showing many different cloud types with their heights.
This was then placed up on the wall where wveryone cou19 see
it. A sketch of this chart is shown in Figure Cl-5. We
also discussed using clouds as a source in predfﬁting the
weather.* '

During this time the daily weather reports continued;
temperature readings were recorded and averaged. One stu-
dent excitedly told me that sine had learned a lot about
clouds on her own and had just identified the type of clouds
An the sky. She believed that they were stratus clouds.

The two of us went outside to look again, and she verified
hér earlier identification. I asked her to share her obser-
vation with the rest of the class by writing what she saw
on the board, and the class then discussed her observation.

The children continued to add new weather vocabulary
words to their weather books as they came up in the context
of the hnit. In addition to the‘class’temperature chart on
which the children took turns making entries, each student
kept afweekly chart in his or her own weather book. The \

temperAtures. We attacked the problem as a class; even the

secon&‘graders began to participate in the activit We ‘\
{talked about the process of averaging: what is involved \
and 'how to remember the procedure, On occasion, the chil- =~ |
dren were able to estimate correctly the average temperature \
withobt doing the computation. They:based their work on \

the qémperéfure readings and averagé temperature that they
T, .
*ThF ?hildren'could observe the cloud types each day and ‘ {
include that observation in their weather books along with
the day's weathér. They might later be able to associate
certain cloud types with certain types of wqﬂther.r—ED.
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Figure C1-5
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had already calculatéd for® the previocus day. “The children
enjoyed this aspect of their investigations so much that
they asked for additonal division problems.

I received an order of erasable card thermometers and -

e distributed them to the class. We took the 9:00 A.M, tem-
perature reading; it was 36°, Many had difficulty; I asked
them 1f they noticed any differences batween the scale on
our.erasable thermometers and the scale on the one we were
using for outdoor readings. The majority of the students
said yes but were unable to identify the difference. After
some discussion, one child was able to verbalize it. She
gsaid that there was a Jifference because the graduations on

. the erasable thermometers were by fives while they were by
twos on the outdoor thermometer. We practiced counting by
fives and examined the sketch I made on the board of the

. ‘ _new thermometers, The children were paired up (second

graders with third graders) and practiced counting by twos .

and fives to 100, . -

During our next session, while working on our temperature

chart, nine children voiced their opinion that the averages

for the last two days, should be the same. When they reexam- .

ined the data, they found that this was not. so because the

three temperature readings were different. We worked out

the -average and discovered that there was a 59 difference

o between the two averages,*
On a rainy Friday moraing I introduced the children to
rgin gauges. I showed a commercial gauge to them and asked
s 1f anyone knew what it was and how it was used. One child -

| immediately identified it and explained its purpose to the

| class (she had seen one before). One of the third graders 4

| looked up the definition of gauge and read it aloud--an in- <;° f

strument for measuring.‘ I asked the clagss if they knew of

another way to measure .ain. One boy suggested using a [

can and a .uler., He collected both materials and we placed
i them outside along with the commercial rain gauge aﬂ

10:50 A.M, ‘The childszu decidedsto bring them in at

11:30 A.M. to measure the-amount of rainfall. The rain had

«stopped by that time and both gauges were empty,.**% It be-

gan to rain again and both instruments were placed outside

An a place where they would not be moved by children or the

wind, The children planned to check{;hem when they returned

to school on Monday. -

.

. *The teacher might ask for volunteers to try to make up two
sets of temperature readings which included different tem-
, peratures but "hdd the same averages.——ED.

} . **The children might discuss why there was no water in
Q ' either gauge.--ED,

[
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¢ On Monday, the gauges were brought into class‘ I asked
the children to record their own readings in their weather .
books sometime during the day, and we would discuss tqem
. + + the following day. il “..
-The next day, I asked them what they could tell me about
the rainfall during the weekend. One girl commented that
the rain water in the coffee can was gone. sI asked if the
can had been overturned; all respcnses weré negative. One
child commented that 1t had disappeared. I asked the class
_ what they knew about’ water that disappeared like our rain
. water., When there was no response, I asked, "What happens .
’ ’ to the rain puddles that appear when it rains and disappear
afterwards?" One girl said that_the water evaporates, and
this led to an interesting.discussion of the water cycle.
Then, we focused our attention on the commercial rain
gauge which still had water in it. I asked for their opin=~
ion on the amount of rain in the gauge. Almost the entire
» class said there was one inch of water in the gauge. I
drew a picture of the gauge on the board with the different
graduations and the water level clearly marked. One of my
students noticed the decimal point in front of the 1 mark
but did not know what it.meant nor how to read it.

I told the class it meant 1/10 and that that meant the
rain gauge had collected 1/10 of an inch of rain water.
This led into .a session devoted to fractions; most of the
children had never been introduced to the concept of frac—
tions. I asked ten children to join me at the front of the
room, I explainqd that together they were one whoie. Then,
I moved them physically to show that each person represented -
1/10 of the whole. We did this with thirds, fourths, and ’
eights; the children seemed to understand. One student ob- )
served that it would have to rain a lot for us to collect /
one inch of rain.* g i

A newspaper article|in the local newspaper prompted me
to ask my students if any of them had ever heard of an in-.
strument called a weather vane. Several children said yes
and were able to describe one. I then asked if someone
could tell me the use of a weather vane. One third grader
responded that it was "to show the way the wind was blow-
ing." He further explained that the arrow pointed out the
direction of the wind.** This led naturally to a review .

*The children might discuss the construction of the com-
mercial rain gatige and why the 0.1 inch marking was more
! than 0.1 inch from the bottom of the gauge.--ED.

**The children might decide to find out whether the arrow

points to the direction toward which the wind is blowing

" or to the direction from which the wind is blowing.--ED.
- 0‘.‘
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of compass directions. The session ended with my reading
the newspaper article aloud to the class. There were sev-
eral words that the children did not understand. I asked
them to look up their meanings and record them in their
weather books. ¥n addition, I encouraged my students to
find out everything they could about weather vanes.

During the, next class session, one student gave his re-
port on weather vanes., The .class was very interested. The
report included a referencé to the word anemometer. I asked
the children if anyone knew the difference between an ane-
mometer and a weather vane. One of my third graders cor-
rectly defined an anemometer as an instrument_that tells you
how fast the wind is blowing while a,weather vane tells you
the wind direction. Another student asked if wind direction
could be included in the daily weatner report., Of course I

said yes.
- On the following day, one of my

ents wanted to find
out the wind direction. I suggest at the entire class *
go outside to see if we could detedghe it. After ten min-
utes ‘we returned to the room to ¢#Scu®s what we had seen. .
The class voted on the directionf they thought-the wind was™
blowing: twelve said north, thyee said south, one said east,
one said west, and five had rio opinion. I asked the chil-
dren for the basis of their votes, They explained that
their votes were based on their observations of the direg-

tions the leaves were blowing, the way my ‘hair was blowing,

.and the way the paper was hlowing in the ‘room:

Several stgdents vere. interested in building an anemome-
ter. They listed the materials they would need,,including
milk cartons, medicine droppers, scissors, paper clips, and
clothes hangers. The children worked on ‘the project to-
gether and were able to comblete it with a minimum amount

of teacher input.. - ,

One day after a month of reading researched weather fore-
casts over the public address system, I asked -a student to
be the class weather reporter for the next day. He was
hesitant and, when questiqned shared the reasons for his .
hesitation with the class: he did not have a telephone on
which hé could call the Weather Bureau and his mother did
not substribe to the daily newspaper. The class discussed
other ways of getting weather information. Their initia11
responses included the television, radio, newspaper,-and
Weather Bureau. After several more minutes, one student be-
came very excited.and suggested that the class could predict
the weather as we sometimes do in the room. '

We discussed some different ways of making predictions.
One student suggested that if it were summy one ddy, it
would more likely be sunny the next day. Someone said,' "We
1] "‘ 'HQ
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could look at the sky." Another child said we could look
at the clouds. I related to them that some people predict
rain whenever a certain part of their body hurts, e.g., a .
toe, hand; several students had parents who did this.* All
of the children agreed to try their own predictions. Four
children mad¢ predictions for the following day on which the
class voted. One student counted the number of children in
the room and added up, the total votes to be sure that each
child had participated. The predictions and votes are

listed below, « N , . !
N Prediction “ ; Votes .
1, windy, cold, tegperatpre {n the 30s 10
2, cold, sumny, 40 temperature * 4
) . 3. sunny, temperature in the 60s i
4, sunny and cool - v 2

-

The following day we verified the predictions by comparing .
S them with the actual weather. The second prediction came’
'very close; it was cold and sunny with temperatures in the
40s. Another prediction was made on the next day; three
children made predictions based on outside observations as

" follows: ,

!
Y. partly sunn&,‘cold ’ )
;e 2, cold, sunny

3. cold, sunny, cloudy**

Following this lead,'l explained to the children that
they were going to begin group predictions which would be
used in their public address system broadcast. Two groups
of children formed; each met in a different section of the
room to discuss the weather among themselves and formulate
a prediction for the néxt day. The results can be seen
on the following page.

.
-
v -
ah

*The children might agree to yse the various methods to

* predict the weather and keep récords of the actual weapﬁer
to see which’method worked best.--ED.

*%The student might be asked to explain her prediction, e.g.,
does she mean that it would be partly sunny the whole day,
or sunny one part of the day and' cloudy another part of
the day. The class could then discuss whethér they were
predicting the weather for the whole day or for a certain
time of day.--ED. . ‘
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Group-A - partly 'sunny, cool and in the 408
(based on obsérvation)
VT
Y Group B - sunny, windy, cold and in the 40s
- (based on observation) .
Group predictions continued to be made throughout the se-
msser. They were verified daily. .
The children's interest was high throughout unit activ-
ities. They have developed an awareness of weather and an
understanding, of the importance of knowing what the weather

will be on a given day. While working on the Weather Pre-

dictions challenge, the children did much work on their art,
math, science, and dictionary skills. The children really
enjoyed the computation involved in some of their data col-
lection activities. \ ~
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2. LOG ON WEATHER PREDICTIONS

by Cathy Daane*

Northwestern School, Grade 5
Eaton Rapids, MI

(September 1972-March 1973)

Ce

<o

ABSTRACT,

Students in this fifth-grade class/were challenged early
in the school year to predict the weather for their area.
They identified specific weather ‘variables that would be

- important to watch and began data collection activities
immediately using a variety of sources, for example, home- ~

made and commercial instruments, their senses, as well as
newspaper, TV, and radio forecasts. As the data was ac-
cumulated it was charted, mapped, and graphed in a variety
of ways and analyzed for weather patterns and trends. In
addition to six weather topics groups, the children broke
into small groups to predict the weather on a ‘rotating
basis. Group membership was not static but rather changed
as the needs and interests of the students did. Competi-
tive predictions were instituted and the predictions were
shared with schoolmates. The Michigan class exchanged,
weather and geographical information tarough the mail with
another class working on the unit in California.

.

Eaxr ' in the schocl year I asked my class whether they

coyld predict the weather. During the discussion they noted

wind, rain, élouds, and temperature as thihgs to watch.
They began collecting data immediately, recording the high
and low temperatures for each day in September. By liscen-

ing to the radio and by watching the TV weather report, they

gathered other data, including chance of rain and the out-
come of forecasts. It wasn't long before they raised the
question of why the weather forecaster was wrong so uften.
As the children began to follow the daily weather re-
ports, they had questions concernirg the high and low press:
sure areas to which the weather forecaster kept referring.
To answer some of their questions, I brought to cliass a
large piece of plastic on which oné of the students drew a
map of the continental United States. To keep track of the
directions in ,which the high and [low pressure areas were
moving and to see what was happéning in those areas, one of
the student§ each day plotted the locations of the areas,
and we then discussed what effects they had on Michigan.

*Edlted by USMES staff
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he children quickly began to see that air pressure had a
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eter) that I had bought, the students ‘recorded the rise and
fall of -the barometric pressure and correlated it with the
highs and lows coming into the area. Thus, the children
became direatly involved in taking their own readings rather
than just recording the readings reported by the weather
bureau. An indoor/outdoor thermometer was installed so that
the children could compare the temperatures and follow the
outside temperature changes hourly. .

During the course of their investigations, the children
decided to begin constructing wind instruments, and we dis-
cussed;in class what materials might be used.,K Asked to o
bring materials from home, the students contributed--

v

! /straws nails

, milk cartons foil
spools . styrofoam
pieces of wood egg cartons

~- string . bottle caps
paper tubes ) popsicle sticks
screws ’

1 supplied the remainder o{\the needed materials from the
art_room.* The children constructed their instruments ac-
“cording to théir own designs, some of which are sketched
in Figure C2-1. :

In_the afterncon the children tested the finished con-
strUcE§bSE and discavered that most of the wind vanes were
pe#pendi lar to the wind. They also found that there had.
to be at least three arms on an anemometer in order for it
to turn. The students worked for the next week to improve
their instruments, some of which eventually worked quite
well. . *

i Two groups attempted to make air barometers, one of which
was made by heating a glass jar, quickly covering the open-
ing with a balloon, and sealing it with a rubber band. The
qther was made in a similar manner, but:the jar was not
heated. For an indicator, a straw was glued to the balloon.
However, the balloon later ripped because it had been
gtretcheﬂ too much, and the children found no way to seal
the barometer that would avoid this_problem. >
1A few sessions later the children broke into six groups

fqx reporting the yeather—-barometers, temperature, rain,’
/*Becaqse of lack of space in the school a Design Lab was
’not available.-~ED" 4,

I
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wind, weather maps, and humidity. Each group worked to
perfect their measuring instruments and gathered data per-
taining to their topic frop commercial instruments and from
newspapers and TV. Most of the groups began keeping charts
and graphs of their data, continuing this throughout the
year; weekends were excluded for the most part. The groups
worked regularly and simultaneously with periodic class
sessions during which each group reported its progress and
discussed the€ problems that it had encountered. In order
to provide continuity, this log documents the pativities

of four groups separately.

*Wind Group
One group of children investigating wind built an anemom-

cups attgthed to each end of two sticks. One child noted,
"If it ¥ windy, the 1nstrument will sp1n. If it is not

enaple the children to count the rotations. They then re-
gned the instruments usirng heavier waxed paper cups.
Initially, the group had decided to have each cup touch
licker so that in a specified amount of time the clicks
copld be counted’ and the wind speed determined. One stu-
deht noted, however, "But then we'd hav® four clicks for
every turn. We should have only one click in every turn."
could make one cup larger," suggested another. |
"But that would throw off the instrument. The bigger
cup would be heaviersy" replied the first student.
"We can put stiff paper 6r something light on one cup.
Everytime that cup goes around, we could count that click."
Later in the session the group took the anemometer out-
déors. Because the school had sheltered them from the
wind, they went away from the school to the top of a small
hill. When_ they attempted to medsure the wind speed, how-
ever, the students became somewhat confused. They thbught
that if the anemometer turned eleven "times in one minute
then che wind speed was elevén miles per hour. I asked
+ them to think about it because turns per minute was not the
same as miles per hour,

.~

.

Humidity Group
The group working on humid1ty designed and constructed
a simple but accurate hair hygrometer, shown in the sketch\

which follows: N

N

\
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One student explained the instrument to an USMES observer.
"When it's dry, the hair contracts, pulls the fish sinker
up, and the pointer moves up, too. When it's humid, the
hair stretches, the fish sinker falls, and the pointer
moves towards the bottom of the scale "

- Rain_Group
The group measuring rainfall used a glass container to

catch the rain. They had mirked it with nail polish at
1/8", 1/4", 1/2", and 1". One member oi the group was re-
sponsible for putting the jar outside every afternoon and
bringing it in every morning.

Throughout the time spent on the Weather Predictions
challenge, each group kept charts and graphs of their data.
From the data in their chart (see Figure C2-2) the tempera-
ture group made a line chart of the high and low tempera-
tures (see Figure C2-3); the two temparature readings were
differentiated by using a different color for each. The
children made sure to take all rie readings outdoors.

Weather Map Group
The weather map group reported conditions daily around

~ - the country-with emphasis on Michigan. Using the weather

map from the dafly Detroit Free Press, they transferred the
information to the\BIasg%e map of the United States.
Through this daily use of" the map, the students gained
knowledge of geog1aphy and SBEial studies.

% Two months after beglnning the unit, the children in
the sijfweather topics groups assigned each member one day

-
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per week on which that person was to be responsible for
presenting the group's information to the entire class.
he information included barometric pressure, temperature,
. amount of rain, wind speed and direction, general trends .
* + 7 from the weather maps, and relative humidity.

As an ongoing activity, the students divided into groups
of three to use the given information to predict the weather
for the following day; these groups then made predictions
on a rotating basis. The remainder of the students in the
.class then discussed the prediction, voicing agreement or
disagreement,

TEACHER: How many agree with the forecast? How many
disagree? -

STUDENT: The temperature should be higher.

STUDENT: No, it should be lower.-

,STUDENT: They said it's going to be colder tomorrow,
but the temperature they predict is higher than today's.

STUDENT: It can't be colder if the temperature is
higher. )

STUDENT: If you say it's going to be colder, then you'
have to say that it will be below 23 (todgy's temperature).

A comparison was made daily to the weather bureau forecast
for that day and to the Farmer's Almanac. The daily fore~
casts by the class and the weather bureau were recorded on
a chart made by the class. Each day the th.ree students
who had forecast the weather for that day were rated by the
class on a scale of one to ten for accuracy. At the end of
the month the groups' scores were compared; except for the
amount of snow, the predictions were very accurate.

What follows is an excerpt from a class discussion of
daily weather data. t

TEACHER: Remember how much snow we had? Well, this is
how much water it ylelded (rain gauge shown to class)

STUDENT: Wow! Snow is pretty heavy.
* STUDENT: No, I think snow is liglit- water.

STUDENT: A snowflake is smaller than a water drop.

STUDENT: In snow the molecules are expanded.

STUDENT: No, they are contracted.

STUDENT: The molecules are spread out in the snow.

TEAGHER: When a snowflake lands on your hand, how big
ig 1t? Whdt happens to it?

STUDENT: When it melts, it's just a drop.

STUDENT: It's a lot smaller when it's water,...the
x molecules are more togethet. )
| LS ' . Vg -
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Figure C2-4
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TEACHER: How much water is ik here? This line is 1/4,
this one is 2/4, and the water level is midway between them. ,
(3ause) This line is 1/8, this one is 2/8,\Fhis one is
4/8.

_STUDENT: It's 3/8 of an inch.

The children compiled monthly charts of measurements of
the different variables--precipitation, cloud cover, humid-
ity, wind speed, and barometric pressure. In addition, two
girls worked together to construct a chart that represented
several sets of data on one chart. A sketch of their chart
is shown in in Figure C2-4 (original chart.is nonreproduc-
ible), and examples of the graphs that the children con-
structed from their data are shown in Figures C2-5 through
C2" 10 .
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parent to those reading thé

One of the students suggested that the data be put

directly on the graphs each day instead of making the data
charts and then transferring the information.
felt that this would make changes in conditions more ap-
The class readily ac-

cepted this suggestion. .
Another class in the school asked my class for their

daily predictions and also
graphs of the weather data.

to comply.

Later that week two boys decided that the hair hygrometer
being used outside had to be improved.

chart.

The student

&gkei to see the charts and
The children were quite pleased

As it was now mid-

winter, the hair in the hygrometer kept freezing when

placed outside.

keep the wind from blowing on the hair.

They decided to construct a box that.would
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After the box was built, the boys decided to add to it,
saying, "Why not make it a weather station?" They at-
tached two thermometers to the box, one inside and one out-
side. They also attached a chart on which they could keep
track of the temperature. Then they added an anemometer
and a wind vane that had been constructeq by their;class-
mates. Each day they took the weather station outside = 1
recorded the data. The ¢! ildren compared the data obtained
by their weather station with that of .the weather bureau
and found that the information was the same. A sketch of
their portable weather station is shown be}rw.
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As the students continued to forecast the weather, their .
accuracy improved as did their awareness of the importance
of wind and the changes in wind direction. To keep track
of wind direction, one boy made a circle with the cardinal
compass directions’on it. To this he attached two arrows,
one pink.and one white. He set the pink arrow to the di-
rection of the wind when we left school in the afternoon;
when he arrived at school the next day, he set the white
arrow to the direction of the wind that morning. He com~-
piled his data on a chart to show what happened in our' area
as the wind changed direction.

The students continued to make their daily forecasts,
both the group of thrée responsible for the day and each -
student individually. These were then compared with the ~
weather bureau forecasts. The accuracies of all these

" forecasts were compared using theifr one-to-ten scale (one o

being the highest rating), In addition, “the daily charts %
and weather map were marked with the day's data. However,
student interest began to decline somewhat, and the stu-
dents discussed ways of forecasting and collecting data
that would be both interesting and challenging to them.
One means of rek ndling interest was the students' regroup-
ing so that thgy could work on different facets of the
/'
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weather,

Another result of our class discussion was that the class
divijed into two groups, boys and girls, to compete in fore-
casting the weather. Each group made a daily prediction
for.the time period from 3:30 P.M. to 9:00 A.M. the next
day. -The temperature prediction was to coincide with the .
temperature recorded between 8:00 A.M. and 9:00 AM. the
next morning. They had some difficulty in deciding how to
determine chance of precipitation. They decided that there
would not be any sense in allowing a 50% guess on precipi-
tation and ruled it out.* The accuracy was based on the
following score chart: -

Temperature: twenty points--one point subtrac-
ted for each degree of difference
between the prediction and the
actual reading

Wind Speed: twenty points--one point subtract-
ed for each degree [sic] off from
prediction

Chance of ) .

Precipitation: twenty pointé-—based on chart below

Irediction Snow# No snow#

10% -18 -2

20 -16 -4

30 =14 -6

40 -12 -8

50 -10 -10

60 -8 -12

70 -6 ~14

80 -4 -16

90 -2 -18 -
fiThe numbers indicate points off.

. Thus, if a group predicted 70% chance

of gecipitation and it snowed, they
would receive twenty minus six,: or
fourteen, points. If it did not snow,
they would receive only six points.

General Conditions: twenty points--ten for temperature
change and ten for cloud cover

e —
*Nonetheless, a prediction of 50% chance of rain is just as
possible and reasonable as any other if the weather data
warrant it.--ED., ’
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‘their reports to the class, e.g., one student used a chart
~ to ghow how the wind and the temperature combine to affect

/

Because of a few severe miscalculations in their 'fore-
casts, the childrerr became involved in looking for ways to
correlate various weather factors. The students began to
plot their data in order to make general predictions for
Michigan, such as wind direction changes, barometric pres-
sure changes, and temperature changes, and they began to . ‘e
look for basic trends in their weather data. )

During the course of the unit the students made many -
maps, including one to show the various precipitation re-
gions of the continental United States and another to show
the movement of high and low pressure areas and weather
fronts. Charts were used by the children to aid them in

exposed flesh in his report on the windchill index. .
* Experiments were performed by students as another aid in

eunderstanding facets of the weather. In one of these, two

boys showed how a cloud Fforms by placing a tray of ice
cubes on top of a jar of hot water. The room was darkened
and a flashlight was shined on the jar. While the class
watched, a cloud slowly formed in the jar. 1In a later dis-
cussion, the children talked about the reasons for the for-
mation of the cloud and related it to the process by which . :
land heats during the day and cools at night.
In January, graphs made by my class using the weather

*data they had collected were sent t6é a sixth-grade class in

Monterey, California. These children were also involved
with Weather Predictions, and we asked them to record -
weather information for Monterey on the days that my. class . ]
had reported. When the information was received, the class .
analyzed the data, responded to letters written'by the
California students, and sent general information about the
winter weather in Lansing. The interchange stimulated new
interest in the unit and carried over to other areas, such

as social studies in learning about the new geography, cli-
mate, and people in a different place. .
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LOG ON WEATHER PREDXCTIONS

by Gary ‘Childs* "

Monté Vista School, Grade 6
Monterey, Ca11fornia
(September'1972-March 1573)
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The challenge was introduced to this class of sixth-
grade students after the children discussed their weathezx
experiences and made outside observations using their five
senses. Children formed a library committee to gather ref-
erence materials for a weather area in the room. Other
groups formed to investigate and collect data on the various
facets of weather. The class spent much time in the Design
Lab where weather instruments including thermometers, barom-

sers, a comb nephoscope, a 'balance, and a sling psychrom-
eter were constructed. Data was collected with these home-
made 1nstruments and represented Qg graphs and charts. In
addition to interpreting the data, childrzen began to cor-
relate it and use the information as the bdsis for short-
and long-range predictions. The importance of climatolog-
ical data,was discussed as groups formed to begin com~
pet titive. predlctlons. A point system for evaluation of the
predlctlons was developed in addition to a list of items.
to be included in each group's predictions. Children ex-
¢hanged information on the progress of the unit with a
fifth-grade class in Michigan that was'also working on the
Weather Predictions challenge.

During a general discussion of weather at the beginning
of the school year, each student was encouraged to person-
alize his .experiences with weather. Most of the experiences
related by the students concerned those with bad weather.
The majority of the class had not lived outside of the
school neighborhood, were aware only of fog and rain as
types of bad weather, and knew that it had snowed one time.
The class went outside to use only their five senses to "--
observe the weather. The students took notebooks to list’ ’
their observations. When they returned to the classroom, -~
they listed their observations on the:board:

warm breezy

windy trees moving

not too hot very high clouds moving to the

not too cool: north (in dect, they were

"oreen" moving easg' .
*Edited by USMES staff 107
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- General agreement on our observations emerged during the
"« discussion which followed. | :

The students began watching the weather forecaster on
television. The challenge that was presented to the class
was, "Can we predict the weather locally using instruments
which we can build ourselves?"* I asked the children what
we would have to do in order to accomplish this, mentioning

: . that the weather bureau has many instruments to aid it in
) its work. After a brief class discussion a committee was
formed to go'to the library to check out all available
material on the subject of weather. In addition, children
were urged to bring in instruments from home if they could.
Discussion was held during the next class session to
talk about any observations that might have been made since
the previous session. Many of the students had done some
reading and had discussed the topic with their parents.
One student suggested that the class go outside to observe
the weather again and compare these observations with those
of the initial session. After fifteen minutes we returned
and listed on the board the following observations: -

. heat sun :
clouds . clouds moving :
. . . wind wind from the southwest
B haze - wind gusty
! blue sky wind breezy .
cold

-

Soon after the second set of observations were made, the
class discussed the number of things to be done in order to
set up a weather station. I asked them how they thought we
should proceed, and their reply was that-- »

‘1. We should bring money from home to purchase the
necessary weather instruments.

2. We could bring some instruments from home to the
classroom, i.e., thermometers, barometers, rain
gauges, relative humidity gauges, etc.

, *This class was one of the first -to work on the unit. The
challenge has since been reworded to emphasize prediction,
for which instrument-building is only a part. In fact,
relatively accurate forecasts can be devised without using
-any instruments.--ED.
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3. The class should be divided into groups with
each group responsible for a certain aspect of
the study. . :

A list of some of the facets of weather, including tem-
perature, barometric pressure, wind, wind speed, and cloud
direction, was put on the board. Groups were formed based
on this 1list; children chose to work on the topic that in-
terested: them. The groups spent the rest of Fhe session
in discussion. We held ongoing discussions of the chal-
lenge, and a large number of students began to take an
active "part in the collection of data to .cilitate making
short-range,predictions and in the prep--ation of instru-
ments.

As their work on weather predicting continued, the stu-
dents formed more groups to investigate related problems
posed by the challenge. One group of children began to
compile some history of the weather. They used the tele-
vision as a source of information. There is one channel
that has a sweep of such things as temperature, barometric
pressure, relative humidity, wind direction and speed, and
time. This is shown as a public service, and we used this
television data to calibrate our own instruments.

Another group of students constructed a convection box
shown in a high school science text to show the reasons
for wind. This was demonstrated with great success and
helped bring about a general understanding of one of the
factors of wind: heated air rising causes cooler air to be
drawn into the void left by the heated air; this movement
of air masses is one explanation of wind.

A group of six girls gathered data on the temperature by
keeping a record of the temperature around the school.

They gathered a dozen thermometers of varying precision,

two of which were centigrade and the remainder Fahrenheit.
One of the thermometers was capable of recording both the
high and the low temperature, and one was capable of indoqr/
outdoor measurements. They placed these thermometers

around the school: four were hung in a tree, approximately
six feet from the ground, two rere placed in direct sun-
light, others were in hallway.. The girls soon noted a
difference in temperature that depended upon the location

of the thermometer. They also made provisions for data
collection to take place during the week-ends. However, the
weekend readings were not taken at the school and the data
proved to be gsomewhat different at warious locations

around the (Monterey) peninsula for the same time on a given
day. The group also learned to convert from centigrade to

) _ {
1wy .
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Fahrenheit using the formulas: F = 9/5 C + 32° and
, C = 5/9(F-32°). )
The group of:students collecting data on temperature
designed line charts and bar graphs to show their informa-
) tion better. Examples of their graphs can- be seen in
Figures C3~1 and C3-2,

On a permanent pegboard that served as a combination
tally and graph, the temperature group plotted the tem-
perature readings over a period of days and observed changes
in the temperature that indicated other changes in the
weather, R |

The group investigating barometric pressure constructed
. various types of barometers. What follows is the explana-

\ tion“of the construction of a coffee-can barometer to an

;ggsb”' USMES Bbsgrver by one of the students: "We're making a |

barometer.“.We're using a full can of coffee which is

\
|
|
|
|

vacuum sea1e3>\ Now we're starting to solder a metal tube

to the top. Then we're going to drill a hole through the

tube and attach a“stick which will indicate on a ruler how
“gﬁ’ high the barometric pressure is:" (See sketch below.)

ﬁ% % <
e )V o \ \
'Q‘o. it
/.f:'\ : ‘ 1‘/“_,{ FP—’?__——- Tube soldeved
: =]

| A to can

s

He ' 2 Ruley - \

Three different groups of students constructed mineral
- o0il barometers which proved to be_less effective. The

were built in the classroom in an attempt to build a barom- .
\ ‘)/// eter without using mercury. The construction of each fol-
\ lowed the same design (see Figure C3-3). (A Thermos filler,

or a vacuum bottle, is placed in an insulated box, a glass
tube is inserted into a stopper that is then sealed to the

\ 4 Thermos bog}le. The apparatys 19 then inverted in a jar
S / of mineral oil after a partfal vacuum is creatgd in the
[ = \\ Bi aua vacuum bottle. See "How T6" Cards for details.)

Other instruments constructed in the Design Lab included .
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Figure €3-4

a hair hygrometer and a comb nephoscope.* The hair hy-
grometer (see Figure C3-4) was mounted on the wall and used
to measure the degree of moisture of the atmosphere. One
student offered .this explanation of the hair hygrometer to
an USMES observer: "The hair will lengthen and shorten
according to the amount of moisture in the air. The amount
of change will register on the spring scale.”" The children
experienced a certain amount of frustration as a result of
the instrument's limitations: the slightest bump moved the
counter and there was difficulty with calibration.
Moisture in the air became an area of concern for the
class, A group of boys devoted thémselves to gathering
data on evdporation. They logged the different variables
which affect evaporation, e.g., temperature, relative
humidity.
At a class meeting held less than a month into the gemes-
ter, the class brought up the fact that the students had
not been predicting what the weather was going to be but
rather recording what the weather was. Some other students
remarked that we were unable to predict the weather without
the instruments that are available\to tiic .weather sta-
tions.** When challenged to state the chief difference,
one boy responded, "Even though I constructed a barometer,
it doesn't work like the one on TV." A fellow classmate 4
responded that anyone could buy a barometer but ghe thought .
hers was better because she had made it.
One day in November, we received a great number of mate-
rials from the Naval Postgraduate School Station in Monter-
ey, including maps, charts, pictures, graphs, films, film-
" strips, etc. The students exhibited all of the materials
around the room. There was a great deal of discussion .
among the children about these aids. The children and I
felt that it would be very beneficial for us to make a
field trip to the school. This was scheduled late in the ,°
term so that class time could be spent preparing a list of
questions for the people at the school. Lz
*The comb nephdscope is an instrument to measuge“the speed v
of clouds. The students needed the help of the.teacher
and the Design Lab manager to construct it. Any measure-
‘ments taken with it required the use of a complicated cdn~-
version formula that the students had difficulty in using.
Consequently, its usefulness to the unit is marginal and
© the students might investigate other ways to obtain an .
-approximate-idea—of-the wind speed,—-ED.
**The students might be asked how sailors and farmers pre-
dict the weather without using instruments.--ED,
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" During the first six weeks of our study, no attempt was
made to relate our "local" observations to the weather of
a larger area. At a class session a few days after re-
ceiving the information from the Naval Postgraduate School,
we began a discussion of weather maps. A large poster map
of the United States was constructed by the students, It
consisted of a mounted, printed map of the United States,
covered with plastic., Each day a group of students wrote
what the weather was directly on the map. This was copied
from the national weather map published in the paper.
Notes were made on the prediction and a record was kept of
the "actual" weather as compared with the prediction, O0b-
servations were made three times daily based on such ques- ..
tions ag-- : '

"Were there scattered clouds?"
"Was the temperature at a high of 65°7"
"Was it foggy in the A.M.?"

A few days later, a small weather map (4" x 6") was
placed on the opaque projector. It was an uncomplicated
map with easy-to-understand symbols. In this way, we began
to discuss the reading of graphs, charts, pictures, etc.
The pap showed weather fronts, high and low pressure areas,

. and a simple legend illustrating rain, showers, snow, and

flurries. The map shown at this time showed a large low
Pressure area.written with the "L" directly over Monterey,

"There was some discrepancy as the three/baromeﬁers station-

ed in the clagsroom had not indicated any change from 29,5
while we were experiencing warm weather. -There was no sign
of the weather that the class was associating with a low

- pressure area. This led to much discussion concerning

the possibility that there were other variables in weather
prediction than the barometric pPressure meacurements that
the class had been consgildering.

The class then began to make a 1ist of the specialized
vocabulary that is used by the weather service. They di-
vided into groups of two to six children and attempted to
discover the meanings of the various symbols. - As meanings
were found, the group would write the word or symbol on the
board along with their names. Groups wgre responsible for
explanations of their words or symbols to the class,

The following day I asked the class 3if they could deter-
mine how we could apply some of the data that we had col-
lected to predicting the weather. To this point the differ-
ent groups had been collecting data by taking readings from
their instruments, the television, or the newspaper. I

Iy
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suggested that the groups meet, to attempt to determine if a
correlation between their charts and graphs di4 ekist. Un-
til this time there had been little effort by the class to
put all of the data together. For example, the groups that
worked with barometric pressure had been of the opinion that R
once they had constructed a barometer, they would be able to
predict the weather. During the discussions between groups,
the class realized that there are a great many variables
that make up the weather. One group explained to another
that a change in barometric pressure did not necessarily
mean a measureable change in the weather. Some of the
groups decided to combine their data. This was the first
time that the class had worked as a total group at their own
initiative.
I suggested that the class go outside and note the ele-
ments of weather that they could determine through observa-
tion. When they returned, their observations.were listed on
the chalkbcard. The following are some of the things they o
listed:

Scattered clouds at about 10,000-15,000 feet.
The clouds were not rain clouds...they were not
- dark and they were too high.
The temperatura was estimated at 60~ 70°F. )
Windy.

The. children were asked how much wind they had observed when
they listed. that there was wind. Their response was "some."
Some of the students had recorded the wind direction; how-
ever, there was no general agreement on.it.

The class decided that wind direction was important and
made plans to construct some apparatus to measure the wind
direction and speed. It was noted by the class that most of
them were much more aware of the weather but still couldn't
predict what it would be.* The groups that had been collect-
ing data from their instruments were certain that they could
predict within their group what would take place the next
day, i.e., the temperature group could predict the tempera-
ture, the barometer group could predict the barometric pres-
sure, etc. Their reasoning was that over the period of time
that they had been collecting data there had not been much
variation from day to day.

*The students are still relying too heavily on instrument

readings and are not focusing on predicting the weather.
They could attain some accuracy merely by predicting that
‘the weather would be the same.~-ED, | .
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The group responsible for charting the weather each day

. Fy was more aware of the daily weather than those who were not
involved. - They were aware of movements of fronts, highs and
lows, as @ell as the general movement of the weather. The
group began to prepare two maps per day: one map was pre-
pared using the weather prediction of earlier maps; after
this one was completed, another map was prepared based on £ -
the weather report from the daily paper. Both maps, predic~-
tion and fact, were logged, noting the consistency of their
prediction, This activity represented the first attempt at

' - weather prediction.

At this point in our study of weather predictions, we
needed further discussion of relative humidity and decided
to build a sling psychrometer. One student's description
and design are shown in Figure C3-5. After the psychrom-
eters wWere constructed, the groups weut outside to whirl the

. o : . N thermometers until evaporation had dried the gauze., Read-
‘me)y o Juuasa ofp 14y 673 oQerd 20" ings were taken and compared with other thermometers that

——

(o 2) gomadruack O M.pl.._ Jolmea w

Arrgy 0md Omatha oMa ﬂ"loﬂux\omi 6  were not wet. All of the students in the class gathered
Canmers el omd o Lelume Acods . QA data and recovded their data, ‘
el el We discussed what had been, done, The thermometers had
- been wet and then spun dry. Readings were taken from both
Loy 0. (i o Y fu) the wet thermometer and the dry one at the same time and the

data was recorded. After a great deal of discussion we de-
! ! ! ng )
D 20 Lo Fhe termined what was being measured: how much water vapor is
. :L“*"f'f“d'ih"““'”"‘”“‘J“°& olrout. in the air at an exact temperature, as opposed to how much
u Yy efpom Amehs Jrem e ot 0mde sm3e  {g in the air when the air can't hold any more at the same

amu;AA.ogam.-$v°n4k ’ temperature, Many of the studerits Were able to understand
wann that relative humidity is the amount of vapor the air is
”H:a N holding, expressed as a percentage of thie maximum amount the
! air could hold at that particular temperature. o
' B\ Four different groups of students constructed balancés to

71u“‘! I A4 B hole in Hha Xop measure relative humidity (see Figure C3-6), Omne student

“—said, "We're putting gilicone on one side and weights on the
' ’ v -
q}jP*Jh°h”“‘ el . otheYr side to balance. The silicone will collect moisture

from the air and we'll be able to tell the exact amount by
Novr pak. Nodimes urigder am one 2de 0mdam  reading the scale." . ’
e et aide pud powdand Bhlen The balancé worked but 'with limitations. Wind of any
' kind caused the balance to tip making it difficult to cali-
R brate and use.
Figure C3-6 We attempted to calibrate the hygrometers and balances
o ' * that had been constructed to measure relative humidity with
’ data from the sling psychrometer. The groups that had con-
structed these devices were aware that their instruments .
were capable of measurement but were unable to see beyond
the movement of the measuring device, Each group measured .
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the relative humidity and then set their instrument at that
calculation, I aided each group 'to make sure that their cal<
culations were somewhat accurate. The groups who had con-
structed hair hygrometers simply put a mark on the scale- and

wrote the humidity finding beside it. The findings were
duplicated until consistency was achieved; however, the “sili-

cone balances could not be calibrated. H |

A portion of the room was set aside for a weather predic-
tions interest area. Students suspended Tri-Wall sheets to
isolate the section from the rest of the room. All materials
pertaining to the unit were concentrated in this area:
study pictures, filmstrips, movies, books, magazines, and
charts.

One class session was spent discussing the first weather
bureau, The historical side of the study interested the
children very much. It was encouraging for them to learn
that the first stations consisted of nothing more than the
simple equipment that we had in our school: thermometer,
barometer, psychrometer,

During this time period, class discussions focused ‘on two
other areas: - ’

;1. The fact that different groups of people need

- to "know" what the weather was going to be, €8,
the: farmer whose entire crop might be wiped out
by drought, floods, or late frost. :

2, A report by five students from my class who at-
tended sessions at the Naval Postgraduate School ,
that determining the height of clouds was not .
as important as determining what kind of cloud ..
it was and what the cloud movement was.

The children and I began to investigate correlation as it
might pertain to the Weather Predictions unit. The bar
graphs, line graphs, and charts made by the children demon-
strated an understanding of graphing techniques; however,
there had been little application of the ddta collected by
s the children to the unit challenge,

To begin applying correlation to their data, three stu-
dents went to the pegboard and charted the November tempera-
ture readings with pegs and red squares; they had previously
averaged the three daily readings. I asked the children how
they could show whether or not it rained on a specific day,
and they suggested using a different-colored square. When
asked if there would be a correlation between temperature

-
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and rainfall when the temperature was about the same every .

day and it also rained every day, the class responded yes. ®
I asked the class if something else could be charted on

the pegboard. A student responded, '"The barometric pres-

sure," It was decided to put the barometric pressure on the

far end of the board; the axis was marked with tape.* (See

sketch below.) : .
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. ‘ Later that month a meteorologist from the -Naval Post~-
' graduate School, Dr. Renard, visited the class and discussed
precipitation. The class was interested and responsive.
f The discussion covered--

e various forms of precﬁpitation ; t l
- e how the form of precipitation is controlled by .
g the temperature (i.e., warm/rain, cold/hail, snow)

‘ : e the variation of temperature within clouds
o the effect which the ground has on the snow (i.e., .
slushy snow caused by warm, wet ground)

Dr. Renard predicted snow for that night and the next day.
Because snow in Monterey is highly unusual, the class was
very skeptical o@ the prediction. Their skepticism was also
a result of the following information: .

¢ our barometers were holding steady at 29,08.

e There were clouds, but not too much rain.

e The temperature had dropped a great depal on the
average for the week. r

-

-

*Other variables vhich may be graphed are temperature and ,
. change in barometric pressure or temperature and relative
humidity. See the composite log and background papers

X . ” for ways to graph data so that cérrelations can be easily ;
“ el dic T} noted,--ED, - . ’ ’
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The first thing in the morning after Dr. Renard's visit,
the students discussed the possibility of snow but were not
“convinced that the day was any different from the days when
it had only rained, Then, It began to snow--quite an event!
The last time it had. snowed in Monterey was in January of
1961, Most of the class had not been born then,»

On their return to-school on Monday, we discussed Dr.
Renard's visit to the class and his prediction at that time\
He had told the class that the conditions present at the
time of his visit were capable of producing snow because the
conditions of January 1961, the time‘of the last snowfall in
Monterey, were identical to those of December 7, 1972, hence,
the snow prediction,

Although Dr. Renard had not ‘cited the role of climatology
in his prediction, it had been the basis for it., _We then
discussed climatology and the prediction of weather through
the climatology records,, which seemed more practical for the
class than weather predictions based solely on instrument
readings, I duplicated some .of the information on clima-
tology that Professor Renard had furnished for Monterey over
the past 20 years and made it available to the class. They
discussed the possibilities of forecasts based upon these
records, and there was comment as to how the weather corre-
lation on the pegboard was similar to the record of clima-
tology.” y

We™then af/empted some long- and short-range forecasting.
Each student noted the weather as it was then: temperature,c
rain/no rain, wind, cloud cover, etc. We made a written'
prediction for the weather in one minute, one hour, twelve
hours, one day, two days, one week, ohe month, This exer-
cise was carried out by the students independently and the
predictions were discussed. There was general agreement an
the one minute and one hour forecasts. Discussion centered
around the long-range- predictions: the children agreed that
they weré simply guecrses and that greater amounts of informa-
tion were needed to make more accurate long-rangé predic—
tions.

The class divided into six groups to predict the weather
for the following day. It was decided that each group would
submit a prediction t?at included the following:
rain vs, no rain
relative humidity
wind direction and speed -
cloud cover
barometric pressure .
high and low temperstures

e o o e o o

OV B W N =

125 .-



\ \ in the 50s, and winds from 0-15 mph."

.

No mention was made of competition between groups nor thought
given to right vs. wrong prediction.

The next day, the chairman of each of the six groups went :
to the board and wrote down his/her group 8 predictiéne
Each group worked independently. The method of prediction,
in addition to the results, varied.

~ -

1., Group I predicted possible showers.
2, Groups III and IV had taken their information
from the paper and said, "Rain with temperatures

3. Group VI predicted a 75% chance of rain, clouds
at, 5000 ft,, wind from the north temperatures
‘from 40-50F.

4, Group II had predicted the relative humidity at
80% and the barometric pressure at 29.8 inches.

After the groups wrote their predictions on the board, a
general class discussion followed to determine which group
had been most accurate. The gtudents used the newspaper,
our rain gauges, our barometers, and the Postgraduate
School's hourly temperature readings to determine the most
accurate prediction.. It was generally agreed*that Group VI
had been most complete and. accurate.

After the groups met to make Predictions for the follow-
ing day, the class discussed having a competition between
groups with a winner. Since ice cream ‘sales were held
Thursday after school, it was decided that the winning group
would get free ice cream and be allowed to make a prediction,
for the school paper. This same prediction would be placed
in the outside showcase for the whole school to read. This
decision gave purpose to the predictions; it offered a prac-
tical use for the children's efforts.

- The next day the class used the same procedure for relat-
ing their predictions and determining which one was best:
the chairman of each group wrote his/her group's predictions
on the board and general class- discussion was held to deter-
mirie the group that had been most accurate. Each group
gathered the same kinds of data that the winning group-of <
the previous day had used. The basis of the predictions was
chance of rain expbessed in percentage, height of clouds, O
wind direction, and temperature, Each of the .8ix groups N
predicted between 75-100Z chance of rain. Also included in
some cases were relative humidity, wind speed and both the
high and low temperatures.

ThHe groups were asked to justify their predictions, Some
said it was easy. to predict the rain or lack of it because

Fyry )
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it had rained every day fbr months. Some said that condi-
tions were the same as those of the day before; still others
reported that the televisior 'and radio predictions supported
the prediction of their group.
After a.great deal, of discussion a set of criteria was
drawn up on which to judge the predictions. Each group had
to predict the following:._ . : ’
1. chance of rain (in %)
2, temperature--high and low
3. relative humidity (in )
4, wind.velocity

- 5. cloud cover (in %

Barometric pressure was not listed as one of the criteria.
The class decided that you could not feel barometric pres-
sure in the way that you could feel temperature or humidity,
and so they determined it to be a tool for predicting the
weather, Each of the criteria was considered equally., If
a group predicted 3‘952 chance of rain and it rained, the
group would receive no points or one point., All other groups
would receive one through six points based on the accuracy
of their prediction. The group with the fewest number of
points at the end of the week would be designated as the
winning group. Friday predictions were for a three—daﬁ
period--Saturday, Sunday, and Monday. Each group also kept
a log of its predictions; a sample page of one such log is
shown in Figure C3-7,

In order to make their three-day préﬁThtions, the groups
used the weather predictions from the newspapers'and the
televigion's five-day forecast. Each duy's prediction was
handled separately, Every Friday afternoon the three~day
predictions were collected and put in the bottom desk drawer;
they were not seen until Monday afternoon at 2:00 p.m.

A great deal of information was received from a fifth-

ade class in Lansing, Michigan, that was also involved in |
the Weather Predictions unit. The Michigan class sent us
their records for the month of.January, 1973. The informa-
tion included the high and low temperatures, barometric
pressure, relative humidity, wind speed, and direction.
Space had been left for my students to record comparative
information, It was then to'be returned. An interesting ° ,
discussion followed in which .it was noted that the only sim-
ilarity was in barometric pressure. Temperature range dif-
ferences were vast, as were wind speeds. Monterey had more
precipitation. This led to a discussion of the geography of
Michigan and California, their similarities and differences.,

127
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The class then undertook a new project. The students
examined their weather log for the month of January and ex-
changed weather information with the class in Lansing. All
relevant data except-precipitation readings were sent. The
Lansing class was asked to evaluate the data and to decide
if it had rained on a givén day. My class did the same with
their data, determining what kind of precipitation fell, if
any, fell at all,

ﬁhen the class took their field trip to the Naval Post-
graduate School, they were given a brief description of the
‘facility and divided into two groups., One group went to the
map room to learn about plotting weather maps, and the other
learned about the use of weather balloons. Finally, they
all watched the plotting of the picture from a weather satel-
lite.

As the children continued making their short-range pre-
dictions and evaluating the outcome, the amount of time re-
quired for them to accomplish this decreased. I suggested
that the television, local newspaper, and radio be included
in the competition. The groups were interested in the com-
petitive aspect of the predictions., Séme of the groups took
"long-shots" in their group predictions, .

They said that everything had been a challenge--from the
building of instruments to our present emphasis on competi-
tive prediction that they planned to continue. The class
was unanimous in their agreement that we should have begun .

predicting the weather at an earlier date.
7 /
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LIST OF "HOW TO" CARDS

L)

GRAPHING

MEASUREMENT

PROBABILITY AND STATISTICS

r

{

Below are listed the current "How To" Card titles that
students working on the Weather Predictions challenge might
find useful. A complete listing of both the "How To" Cards
and the Design Lab "How To" Cards is contained in the USMES
Guideé.  In addition, the Design Lab Manual contains the 1ist
of Design Lab "How To" Cards. -

GR 1 How
GR 2 How

to Make a Bar Graph Picture of Your Data ,
to Show the Differences in Many Measurements or

Counts of the Same Thing by Making a Histogram

GR 3 How
GR 4 How

to Make a Line Graph Picture of Your Data
to Decide Whether to Make a Bar Graph Picture or

a Line Graph Picture of Your Data

GR 5 How

to Find Out 1if There is any Relationship Between

Two: Things by Making a Scatter Graph

GR 6 How
GR 7 How

M 9 How

to Make Predictions by Using a Scatter Graph
to Show Several .Sets of Data on One Graph

to Make a Conversion Graph to Use in Changing

Measurements from One Unit to Another Unit

M 10 How

to Use a Conversion Graph to Change Any Measure-

ment in One Unit to Another Unit

M 11 How to Measure the Amount of Water in the Air with a
Psychrometer

M 12 How to Measure the.Amount of Water in the Air with a

: Hygrometer

M 13 How to Measure the Amount of Rainfall

M 14 How to Find Wind Speed by Watching What the Wind Does

M 15 How to Find Wind Direction with a Wind Vane g

M 16 How to Measure the Pressure of the Air with a Mineral
0il

PS 2 How
PS 3 How

Barometer

to Record Data by Tallying
to Describe Your Set of Data by Finding the,

Average

PS 4 How

to Describe Your Set of Data by Using the Middle

Piece (Median)

PS 5 How

to Find the Median of a Set of Data from a

Histogram




New titles to be added in 1976:

How to Round Off Data
How to Make and Use a Cumulative Dist;ibution Graph

L4 “

A cartoori-style set of "How To" Cards for primary grades .
is being developed from the present complete set. In most
cases titles are different and contents have been rearranged
among the various titles. It is planned that this additional
set will be available early in 1927.

2. LIST OF BACKGROUND PAPERS As students work on USMES challenges, teachers may need
background information that is not readily accessible else-
vhere. The Background Papers fulfill this need and often
include descriptions of activities and investigations that
students might carry out.

Below are listed titles of current Background Papers
that teachers may find pertinent to Weather Predictions.
The papers are grouped in the categories shown, bit in some -
cases ‘the categories overlap., For example, some papers
about graphing also deal with probability and statistics.

The Background lapers are being revised, reorganized, and
rewritten. As a result, many of the titles will change. i

GRAPHING GR 3 Using Graphs to Understand Data by Earle Lomon
A GR 4 Representing Several Sets of Data on One Graph by Betty
" ‘ ’ ‘ Beck

GR 5 Plotting Weather Predictions Data on Three-Dimensional
Pegboard Graphs (based on suggestions by Jack Borsting
and Leland Webb)

. GR 6 Using Scatter Graphs to Spot Trends by Earle Lomon

)

»

yEASUREMENT M 3 Determining the Best Instrument to Use for a Certain
) Measurement by USMES Staff
M 7 Weather Factors and Their Measurement by.Ray Brady, Jr.

) D"""ABILITY : PS 3 Weather Prediction by Bob Renard
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. BIBLIOGRAPHY OF NON-USMES MATERIALS
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Resource Books for Teachers

Y A

éoz

Resource Books for Children

The following materials are references that may be of
some use during work on Weather Predictions. The teacher is
advised to check directly with the publisher regarding cur-
rent prices. A list of references on general mathematics

-and science topics can be found in the USMES Guide.

¢
<

Inwards, R. ‘E%zther Lore. Ed. by E.L. Hawke. Reprint.’
New York: ver Publications, 1970. i
Excellent collection of classic weather rules and adages
‘culled from world's literature. o .

Laird, Charles, and Laird, Ruth. Weathercasting. Englewood
Cliffs: Prentice Hall, 1955,
For amateur metgorologists. i . e

Scorer, Richard, and Wexler, Harry. Cloud Studies in

Colour. London: Pergamon Press, 1967.

An excellent color plate section of photographs of cloud
formations. The same section also contains descriptions
of each photograph which might be useful to the children.

Yates, Raymond ‘F. The Weather for a Hobby. New York:

* Dodd, Mead and Cé., 1956:
Guide to the construction and use of weather instruments
for amateurs.

4-H Weather Project Booklets. Cooperative Extension Ser- N
vice, Michigan State University, East Lansing, Michigan. .
Bulletins 150.2(A-E) and 350.2. . .

Very good discussion of instrument construction and
weather. Similar Guides may be available from local
colleges or state 4-H groups.

Various pamphlets available from U.S. Weather Bureau or
U.S. Government Printing Office. Write: Superintendent
of Documents, Government Printing Office, Washington,
D.C. 20402..

k1
Bonsall, George. The How and Why Book of Weather. New
York: Grossett and Dunlap, 1960.
This book is for science-minded children and teachers,
too. Simple facts and simple experiments help readers
remember many weather hows and whys.
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Fisher, R.M. ‘'How About the Weather? Second edition. New
York: Harper, 1958.
A readable nontechntcal book which discusses the elemen-
tary physics of the atmosphere and shows how to forecast
from newspaper weather maps and local signs.. |
" Lehr, Paul E., Burnett, R. Will, and Zim, Herbert S.
Weather: Air Masses, Clouds, Rainfall, Storms, Weather
Maps, Climate (Goluan Nature Guide). New York: Simon
and Schuster, 1957.
What makes the weather, how it is studied and forecast.
Elementary guide to meteorological phenomena and pro-
cesses with beautiful color illustrations. .
_Longstreth, T. Morris. Understancding the Weather. . New
York: MacMillan, 1953.
Short, interesting description of the atmosphere,
weather, and forecasting, written in popular style.
Suitable as a first book on weather.

Schneider, Herman. Everyday Weather and How It Works.
Revised Edition. New York: Whittlesey House, 1961.
Instructions for easily constructed instruments, des-
cription of the atmosphere. Written on an elementary
.and junior high level. ,

Sloane, Eric. Eric Sloane's Weather Book. Des Moines:
Meredith Press, 1952. ¢
Interesting explanation of weather phenomena in which

» author incorporates drawings, charts and literature into
text. Written on an intermediate and junior high level.

Sloane, Eric. How You Can Forecast the Weather.
Greenvwich, Connecticut: Fawcett'(paperback).

Spar, Jerome, The Way of the Weather. Mankato, ﬂinnesota:
Creative Education Society, 1957, '
Designed for grade schooi use, abundantly illustrated.

Spilhaus, A.F. weathercraft. New York: Viking Press,
1951.
Description of weather, how to forecast it, and con-
struction of instruments.
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Tannehill, Ivan R. All About the Weather. New York:

.

[
’

Random House, 1953.
Simple but accurate.

Thompson; Philip D., and O'Brien, Robert. Weather. New

York: Time, 1965. (Life Science Library).
Good drawings and pictures, very readable general
discussion. .

Weiss, Malcolm E. Storms~-from the Inside Out. New York:

Julian Messner, Division of Simon and Schuster, 1973.

An interesting description of the way clouds can be

used .to predict different types of storms. Explanations

of the storms and the work of meteorologists are also in-
cluded in this book. !




Anemometer

Average

Barometer

Aneroid Barometer
Mercury Barometer

<
Calibration

. ¢ ‘ N 4 .‘ 91

The following definitions may be helpful to a teacher
whose class is investigating a Weather Predictions challenge.
Some of the words are included to give the tear’.2r an under-
standing of technical terms; others are included because '
they are commonly used .throughout the resource book. ' ' ]
These terms may be used when they are appropriate for.the ’
children's work. For example, a teacher may tell the .chil-
dren that when they conduct surveys, they are collecting
data. It is not necessary for the teacher or students to
learn the definitions nor to use all of the terms “ile
working on their challenge. Rather, the children v ‘l begin ~
to use- the words and understand the meanings as. they become

involved in their investigations.
i

An instrument for measuring wind speed.

The numerical value obtained by dividing the sum of the
elements of a set of data by the number of elements in that
set. Also called the mean. -

An instrument for measuring atmospheric pressure. The pres-
sure 1s usually expressed in terms of the height in inches
of a column of mercury. Normal sea level pressure is taken
as 29.92 inches of mercury, this being ‘the height of a col-
umn of mercury that weighs the same as the column of air
above it at sea level.

A barometer in which changes in atmospheric pressure cause
compression or expansion of a diaphragm that moves a pointer.

A barometer in which changes in atmospheric pressure cause
corresponding changes in the height of a column of mercury.
Setting and marking an instrument to correspond to standard
measurements. . :

-

Climate

Climatology

O i OV S

Average weather conditions of an area.

N A R RO —

The branch of science that deals with the accumulated data
of weather conditions of an area. '

4 .
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Cloud . A collection of water droplets or ice crystals formed by
condensatiop when moist air cools,iusually by rising.

Cirrus Cloud 4 Highest-level cloud, made up of ice crystals. (Often called ,\
T "mare's tails.") _ o
. s
Cumulus Cioud A puffy middle-level cloud formed by rising air currents.
' S : ’ {Often called "fair weather" clouds.)
Nimbus Cloud A type of rain cloud (dark, ragged, and low) of "uniform

grayness that covers the entire sky. Now used chiefly as
a combining form, as in cumulo-nimbus (rainy cumulus) or.

N nimbo-stratus (rainy stratus).

.

. , !
Stratus Cloud . A low-level, smooth, shapeless gray cloud having little ver-
tical motion. Fog is a stratus cloud on or near the ground.

.

Conversion . A change from one form to another. Genetally associated in
: mathematics and science with the change from one unit of
: . measure to another or the change from one form of energy to
- another. . .
Correlation | A relationship between two sets of -data.
Data’ . Any facts, quantitative information, or statistics. ' . ,
D?w Point Temperature . The temperature at which the air becomes saturated with

water vapor, i.e., the relative humidity is 100%. If the
temperature drops below the dew point, dew or frost will

- form.
Distribution . The sprsad of data over the range‘of possible results.,
Eveng\ , A happening; an occurrence; something that taxes place.!
. : Example: a day on which it rains.

 Fog . Tiny droplcts of water -(condensed water vapor) suspended in'
’ ) the air and reducing visibility.
| Ground Fog The shallow 1ayér of surface fog that forms when the ground
| ' is cooled to the dew point temperature by radiating its heat.
' Al ~
Forecast T ~~° T " Kprediction of future occurtences based om an amalysis of — T
, . present and past data..
 Frequency . The number of times a certain event occurs in a given unit .

~ of time or in-a given total number of events.

- : 123
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Front v ' The boundary between two air masses.
Frost N x Ice crystals that are deposited froﬁ the air on surfaces
' ) that cool by radiating their heat. _—
Graph . ’ , A drawing or a picture of one or several sets of data. N
Bar Graph ' \ A graph of a set of measures or counts whose sizes are re-
. presented by the vertical (or horizontal) lengths of bars
v of equal widths. Example: the.cloud cover each day for a

given period of time.
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Conversion Graph A 1in¢; graph that is used to change one unit of measurement
g . to another, For example, changing centigrade temperature .

to Fahrenheit temperature.

l o | —TEmEcRAT UL
' : ‘5 CON paRsIoR
T 144 : i
Lo - N S
FAHRENHEIT | CENTIGRADE & |- -:-l i+
TEMPERATURE| TEMPERATURE hy “ "
L 320 -0 O
| [T
| ~ % 30" 5
- e e o]
. - - - o - _d NEETEEE A
! ! -1 4 10* P IS «
| ! . . CENTIGRADE TEMPERATURE
| ' L e ”
Q 1 J . “. . Co




. .
Raad

o

; e e A e et gp et o e = e =

9:00 4. M.

TEMPERATURE
(°¢)

-
%

A graph that can be constructed from a histogram by com-
puting running totals-from the histogram data., The first
running total is the first value in the histogram data (see
table of values). The second\running total is the sum of
the first and second values of the bistograﬁ, the third is
the sum of the first, second, and-third values, and so on. _
The horizontal scale on the.graph is similar to that of the
histogram; the vertical scale goes from O to the total num-
ber of events observed or samples taken (in the example, the.
total number of days the tempe*gtufé was recorded). Each
vertical distance on the graph shows the running total of
the number of samples taken that are less than or equal to
the value shown on the horizontal scale; thus the graph be-
low indicates that on eighteen days (or 72% of the total)
the "temperature was 16 C or less.
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Histogram ’ A type of bar graph that shows the distribucion of the num-
, : ‘ ber of times that different measures or counts of the same
event have occurred., A histogram always shows ordered nu- -
merical data on the horizontal axis. Example: the number
of days the temperature was a given value (or in a given
range of values). . ‘
4 v
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Line Chart A bar graph that is represented.by circles, triangles, or
crosz¢g with lines connecting them so that it has the ap-
pearance of a line graph., (See Line Graph,) This is a use-
ful representation to show clearly the fluctuations in one
set of data and \to show two or more sets of data on the same
graph. Example: the daily barome'tric pressure readings.
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A graph in which a smooth line or line segments pass through
"or near points representing members of a set of data. Siace
the line represents an infinity of points, the variable on
the horizontal axis must be continuous. If the spaces be-
tween the markings on the horizontal axis have no meaning,
‘then the graph is not ‘a line graph, but a line chart (see
Line. Chart), éven if the data points are connected by lines.
Example: the hourly temperature readings for a“given day.
(This is a line graph because the approximate temperature

at any time of day can be found, even though it may not have
been- measured at that time, Thus, at 11:30 P.M. the tem-
perature was about 16.,5°C.) C

SRR MEI’W'!”Y“"'
. g\{ { t ,‘- e ! !‘-w. « i
TIME |TEMPERATURE S RRES| e
(eC) M D
A S S AL fner- 4 AN SRS
Y:004.m, i1° S ST LY I
10: 00A.M. 13° L) I ; .
i1:00 :.m. ll.:;: $ 11 ;
12: 00 A, W C e d
1: 00 .M, 19¢ §’{‘i1/7 m.ﬂnyi;f
2:00 P.M, 2090 S S SN
3-'09 em. 19¢ *HT’ i ~ -
4 Vo0 1000 ikes 1300 ites Foo  Bee

TIME

A graph showing a scatter of points, each of which represents
two characteristics of the same thing., For example, ip the
graph below, each point represents a day; the position of s
the point indicates the change in pressure from the previous

.day and the "amount of rainfall in that time.

% ] ] RA@E‘M vy PRESSU WAMCE
L) T ; { [N R :
[ ! L
4 T i RN B i
N T i H R [ {
’;'“' ' ] I
) MR . ; P i
“1.1‘-‘\ T . v (AR ¥
~ T+ T N S . 1 i T
é'-a v : T ; i ) ;1 !i 0
'7,1‘ \ \A|>, 1
IL"O | I ¢ Ty T A
i [ s T . [ B [
!“ T 114 N 1 SRR T B
< IR ” N + | B! .
¢ o T i S DA
a T A T 4 ! -~ ]
o R ; i 1 .
j -’ i: .’
ox !;i MR %"!.. -:~ R .
! ‘n L' i l' {
° - A
K v 2 % - o e w N TR 9 E® S
T4 ? g ¢ 3 9.9 § °©y I,-‘ ¢ ¢ ;’ 6 8 9 & <
'
PRESSURKE CHANGE

) o 113




| .
High Pressure Redion " A region where air collects, cools, combresses, and sinks--
. associated with fair weather. The atmospheric pressure in

such a region is higher than that outside it.

Histogram ) See Graph.

Humidity A measure of the water vapor content of air.
Hurricane ) . A violent storm, formed over tropical water, with very low
central pressure, accompanied by winds of at least 75 m.p.h.,
LI torrential rainfall, and heavy seas.
Hygrometer . An instrument used to measure the relative humidity in the
atmosphere’, . -
Hypothesis A tentative conclusion made in order to test its implica-

tions or consequences.

i

-

Inference An assumption derived from facts or information considered
. to be valid and accurate. |
Isobar ~ A line on a weather map connecting points of equal pressure.
/ . ) . !
Jet Stre-m A long narrow meandering stream of high-speed winds blowing
from a westerly direction at an altitude \of seven to ten
miles, often exceeding a speed of 250 miles per hour. T

Lightning . An electrical flash neutnalizing a strong buildup of posi-
tive and mnegative charges between clouds Ar between a cloud
and the ground.

Low Pressure Region ] A region where the air expands and rises—-usually asgociated
) . with stormy weather. The atmospheric pres%ure in such a
region is lower than that outside it. S

[

‘Mean ’ See Average.

Median ' . The middle value of a set of data in which Lhe elements have
been ordered from smallest to larges The|median value has
* as many elements above it as below .

Meteorology The study of weather and atmospheric phenomena.

Millibar A unit of measurement of pressure, usually atmospheric pres-
} sure. Standard atmospheric pressure at sea|level is 1013
i : millibars. :




Mode

Nephoscope
Ordered Set

Per Cent

Percentage

Precipitation

&

Pressure, Atmospheric
-

Probability
Proportian

-

Psychrometer

Quartile
“First

Third

1

The element or elements that occur most often in a set of
data:

#
An instrument for measuring the speed of clouds.

i

. A set of data arranged from smalleét to largest.

Literally per hundred. A ratio in which the denominator is
always 100, e.g., 72 per cent = 72/100 = 0.72 = 72% , where
the sysbol X represents 1/100.

A pact of a wholg expressed in hundredths.

Rain, snow, hail, sleet, or freezing rain. Produced when
water vapor in the air forms droplets or crystals heavy
enough to fall earthward. >

The force per unit afea exerted by the atmosphere. At,sea
level the average atmospheric pressure is 14.7 Jb./in.” (or
1013 millibars or 29.92 inches of mercury).

The likelihood or chance (expressed numerically) of one .
event occurring out of several possible events.

A statement of equality of two ratios, i.e., the first term
divided by the second term equals the third term divided by
the fourth term, e.g., 5/100 = 1/%. Also a synonym for
ratio: wheh two quantities are in direct proportion, their
ratios are the same. , /
An instrument used. to measure the wet-bulb and dfy-bulb
temperatures of the air. Relative humidity can then be
found by using a table of data for that purpose.

1 .

& Sl “

‘ 1
The first quartile is the value of the quarter-way piece of
data in an ordered set of data. -

The third quartile is the value of the three-quarter-way
plece of data in an ordered get of data.

The range or length of the middle 50% of an ordered set of
data; the difference between the first and third quartile.

Precipitation in the form of Wateikdrops at least 0.02

‘inches in diameter.

1:",‘_‘ 3
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Range . ’ Mathematical: the difference between the smallest and the
: largest values in a set of data.

Rank To order the members of a set according to some criterion,
such as size or importance, Example: to put pieces of data
* - from smallest to largest,

Ratio = ~ § The quotient of two denominate numbers or values indicating
: the relationship in quantity, size, or amount between two
different things., For example, the per cent accuracy of the
. children's forecasts is the ratio of the number of correct
forecasts to the total number of forecasts made, expressed
as a.pexcentage.

’
[y
N

Relative Humidity . _ The amount of water vapor present in the air divided by the
- maximum amount of water vapur the air could hold at that
temperature, expressed as a percentage.

Sample . A representative fraction of a population studied to gain
. information about the whole population,
Sample Size The number of elements in a sample.
Saturation Point- - The point (combination of temperature and water vapor con-

tent). at which the relative humifdity is 100 .per cent.

Sea- R-ceze . A breeze blowing from cool water to replace the rising
warmed air over adjacent land areas.

Sleet . ‘ ‘ " Rain that freezes at a low level and then passes through a
{j warm level nearer the ground.
Smog A combination of smoke and fog usually associated with in-
dustrial regions, .

" Snow ¥ - White or transparent crystals or flakes that form when water
vapor crystallizes, usually on small particles in the clouds,

.Statistics ’ The science of drawing concluslons or making predictions -
. ) " using a collection of quantitative data,
"Tally A vi%ible record used to keep a count of some set of data,
v - especially a record of the number of times one or more
\ " events occur. Example: number of days it rained when the
. pre%sure fell. :

* !




Témperature

Thermometer, Centigrade
(or Celsius)

g
¥

Thermometer, Fahrenheit

-

Visibility

%
Neather

Nind

wt

¥

>

A measure of hotness or coldness., Technically, an indica-
tion of the average kinetic ‘energy of molecules. Tempéra-
ture is commonly measured in degrees Fahrenheit or degrees
centigrade (Celsius).

!
f

A thermometer on which the interval between the normal
freezing and boiling points of watnr is d%vided into 100
parts or degrees, ranging from 6°c to 100°C.

A thermometer on which the interval between the normal
freezing and boiling points of water is divided into 180

»

parts or degrees, ranging from 32°F to 212°F. ' .

A measure of how clear the atmosphere is. Tecﬁnically, the
horizontal distance at which an object can be recognized by
the unaided eye.

Condition of the atmosphere in terms of heat, pressure, wind,

and moisture. °

Alr in motion.

I
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E. Skills, Processes, and Areas of Study Utilized in Weather Predictions .

-

L}
[N

The tinique aspect of USMES is the degree to which it pro-
rvides experience in the process of solving real problems.
Many would agree that this aspect of learning is so impor-
tant as to deserve a regular place in the school program
", - ’ ~even if it means decreasing to some extent the time spent

' . in other important.areas. Fortunately, real problem solving
is also an effective way of learning many of the skills:
processes, and concepts in a wide range of school subjects.

On the.following pages are five charts and an extensive,
‘1llustrative list of skills, p%ocesses, and areas of study
that are utilized in USMES. The charts rate Weather Pre-
dictions according to its potential for learning in various
categories of each of five subject areas-~real problem solv-
. ( ing, mathematics, science, social science, and language arts.

The rating system is based bn the amount that each skill,
process, or area of study within the subject areas is used--
extensive (1), moderate (2), some (3), little or no use (-).
(The USMES Guide contains a chart that rates all USMES units
. in a similBE way.)
The chart for real problem solving presents the many as-
pects of the problem-solving process that students generally
use while working on an USMES challenge. A number of the .
| steps in the process are used ‘many times and in different
' orders, and many of the steps can be performed concurrently
by separate groups of students., Each aspect listed in the -
‘ - chq;t applies not only to the major problem stated in the
unit challenge but also to many of the tasks each small
group undertakes while working on a solution to the major.
problem. Consequently, USMES students gain extensive expex-
ience with the problem-solving process.
The charts for mathematics, sé¢ience, social science, and °
o/ . ’ language arts identify the specific skills, processes, and
: i areas of study.that may be learned by students as they re-

8 { spond to a Weather Predictions challenge and become involved
with certain activities. Because the students initiate the
activities, it is impossible to.state unequivocally which

. ) activities will take place. It is possible, however, to
| © document activities that have taken place in USMES classes
-and identify those skills and processes that have been used
by the students.
. Knowing in advance which skills and processes are likely
* | to be utilized in Weather Predictions and knowing the extent
that they will be used, teachers can postpone the teaching

—~
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of those skills in the traditional manner until later in

the years If the students have not learned them during
their USMES dctivities by that time, they ean study them in
‘the usual way. Furtﬁer, the charts enable a teacher to in-
tegrate USMES more greadily with other areas of classroom
work, For example} teachers mey teach fractions during math
period when fractions are also being learned and utilized in
the students' USMES activities. Teachers who have used ¢
USMES for several successive years have found that students
are more motivated to learn basic skills when they have de-
termined a need for them in their USMES activities. Uuring
an USMES session the teacher may allow the students to .
learn the skills entirely on their own or from other stu-
dents, or the teacher may conduct a skill session as the
need for a particular skill arises.

Because different USMES units have differing emphases on
the various aspects of problem solving and varying amounts
of possible work in the various subject areas, teachers each
year might select several possible challenges, based on
their students' previous work in USMES, for their class to
consider. This choice should provide students with as ex-
tensive a range of problems and as.wide a variety of skills,
processes, and areas of study gs possible d0¥mg their years
in school. The charts and lists on the following pages can
also help teachers with this type of planning.

Some USMES teachers have used a chart similar to tlie -one
given here for real problem solving as a record-keeping tool,
noting each child's exposure to the various aspects of the
process. Such a chart might be kept current by succeeding
teachers and passed on as part of’a student's permanent
record. Each year some attempt could be made to vary a stu-
dent's learning not only by introducing different types of
challenges but also by altering the specific activities in
which each student takes part. For example, children who
have done mostly construction work in one unit may be en-
couraged to take part in the data collection and data angly—
sis in their next unit. ) '

Following the rating charts are the lists of explicit ex-
amples of real problem solving and other subject area skills,
processes, and areas of study learned and utilized in
Weather Predictions. Like the charts, these lists are based
on documentation of activities that have taken place in
USMES classes. The greater detail of the lists allows teach-
ers to see exactly how the various Pasic skills, processes,
and areas of study listed in the charts-may arise in Weather
Predictions.

-
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The number cf examples in the real problem solving list
have been limited because the 1list itself would be unreason-
ably long if all the examples were listed for some of the ~
categories. It should also be noted that the example(s) in
the first category--Identifying and Defining Problems--have
been limited to the major problem that is the focus of the
unit. During the course of their work, the students will
encounter and solve many other, secondary problems, such as
the problem of how to display their data or how to draw a
scale 1ayout.

Breaking down an interdisciplinary curriculum like USMES
intu its various subject area components is a difficult and
highly inexact procedure. Within USMES the various. subject
areas overlap significantly, and any subdivision must be to
some extent arbitrary. For example, where does measuring
as a mathematical skill end and measurement as science and
social “science process begin? How does one distinguish
between the processes of real problem solving, of science,
and of social science? Even within one subject area, the
problem still remaing--what is the difference between graph-
ing ag a skill and graphing as an area of study? This prob-
lem has been partially solved by judicious choice of ex~-
amples and extensive cross-referencing.

. Because of this overlap of subject areas, there are .
clearly other outlines that are equally valid The scheme
presented here was developed with much care and thought by
members of the USMES staff with help from others knowledge-
able in the fields of mathematics, science, social science,
and language arts. It represents one method of examining
comprehensively the scope of USMES and it no way denies the
existence of other methods.

€ +




) REAL PROBLEM SOLVING Overall
. th_
Identifying and defining problem. 1
Deciding on information and investigaﬁions
needed. 1
Détermining what needs to be done first,
v getting priorities. 2
Deciding on best ways to obtain informa-
tion needed. . 1
Working cooperatively in groups on tasks. 1
Making decisions as needed. 1
Utilizing and appreciating basic skills
- and processes. 1
Carrying out data Eollection procedures--
observing, surveying, reseagching,
measuring, classifying, experimenting,
constructing. 1
Asking questions, inferring. o . 1
¢ Distinguishiﬁg‘fact from opinion,
releyant from irrelevant data,
reliable from unreliable sources. 1

i

REAL PROBLEM SOLVING

Overall
Rating

Evaluating procedures used for data
collection and analysis. Detecting
flaws in process or errors in data.

Organizing and’processing data or informa-
tion,

Analyzing And interpreting data or informa-
tion.

Predicting, .formulating hypotheses, sug-
gesting possible solutions based on data
collected.

Evaluating proposed solutions in terms of
practicality, social values, efficacy,
aesthetic values.

Trying out various solutions and evaluating
the results, testing hypotheses,

‘Communicating and displaying data or

information.

Working to implement solution(s) chosen
by the class.

Making generalizations that might hold true
under similar circumstances; applying
problem-solving process to other real
problems., ¥

-7

»

KEY: 1 = extensive use, 2 = moderate use, 3 = some use, - = little or no use
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MATHEMATICS Overall] SCIENCE Overall
Rating | Rating |
Basic Skills ) Processes
Ciéssifyinngategorizing 3 Observing/Describing 1
Counting - 1 Classifying T ) ’ 1
Computation Using Operations ; Identifying Variables ! 1
Addition/Subtraction 1 Defining Variables Operationally 1
Multiplication/Division .1 Manipulating, Controlling Variables/ _
Fractions/Ratios/Percentages 1 Experimenting 3
Business and Consumer Mathematics/ Designing and Constructing Measuring
Money and Finance . - Devices and Equipment 1,
Measuring 1 Inferring/Predicting/Formulating,
Comparing 1 Testing Hypotheses/Modeling I
Estimating/Approximating/Rounding Off 1 Measuring/Collecting, Regording Data 1
Organizing Data 1 Organizing, Processing Data . 1
‘| Statistical Analysis * 1 Analyzing, Interpreting Data 1°
Opinion Surveys/Sampling Techniques - Communicating, Displaying Data 1
Graphing 1 Generalizing/Applying Process to New
Spatial Visualization/Geometry 3 | Problems 1
Areas of Study Areas of Study .
Numeration Systems 2 Measurement 1 ‘
Number Systems and Properties —— - - — - 1-- “IMotion 2
Denominate Numbers/Dimensions 1 Force 1
Scaling 3 Mechanical Work and Energy -
Symmetry/Similarity/Congruence - Solids, Liquids, and Gases 1
Accuracy/Measurement Error/ . Electricity. 3
Estimation/Approximation 1 Heat 1
Statistics/Random Processes/Probapility 1 Light . . 3
Graphing/Functions 1 Sound - 3
Fraction/Ratio 1 Animal and Plant Classification -
Max{mum and Minimum Values 3 Ecology/Environment 1
Equivalence/Inequality/Equations 1 Nutrition/Growth -
Money/Finance - Genetics/Heredity/Propagation -
Set Theory - Animal and Plant Behavior -
Anatomy/Physiology - .
KEY: 1 = extensive use, 2 = moderate use, 3 = some use, - = little or no use
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SOCIAL SCIENCE

erall
atin

Process . ) ©

Observing/Describing/Classifying
Identifying Problems, Variables
Manipulating, Controlling Variables/
Experimenting
Inferring/Predicting/Formulating,
Testing Hypotheses
Collecting, Recording Data/Measuring
Organizing, Processing Data
Analyzing, Interpreting Data
Communicating, Displaying Data
Generalizing/Applying Process to Daily Life

Att;tudes/values‘ . -

Accepting responsibility for actions and
results

Developing interest and involvement in
humari affairs .

Recognizing the importance of individual
and group contributions to society

Developing inquisitiveness,‘self-re%i?hce
and initiative

Recognizing the values of cooperation, ,
group work, and division of labor

Understanding modes of inquiry used in the
sciences, appreciating their power and
precision

Respecting the views, thoughts, and
feelings of others .

Being open to new ideas and information

Learning the importance and influence of
vaiues in decision making .

Areas of Study

Anthropology

Economics

Geography/Physical Environment .

Political Sclence/Government Systems L

Recent: Local History

Social Psychology/Individual and Group
Behavior

Sociology/Social Systeins

Ll e |

I
G

LANGUAGE ARTS Overall
- Rating
Basic .Skills -
Reading v .
Literal Comprehension: Decoding Words,
Sentences, Paragraphs . 1
Critical Reading: Comprehending
Meanings, Interpretation 1
Oral Language
Speaking 1
Listening 1
Memorizing -
Written Language
. Spelling 3
Grammar: Punctuation, Syntax, Usage 3
Composition X 3
Study Skills
Outlining/Organizing 3
Using References and Resources 1
Attitudes/Values *
Appreciating the value of expressing ideas
through speaking and writing . } 1
Appreciating the value of written ”
resources 1
Developing an interest in reading and
writing 2
Making judgments concerning what is read 1
Appreciating the value of different forms
of writing, different .forms of
communication 1
KEY: 1 = extensive use, 2 = moderate use

3 = gome use, - = little or no use

1 b
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Identifgihg and Defining Problems '

Deciding on Information Needed

Determining What Needs to Be Done
_Fixst, Setting Priorities

Deciding on Best Ways to Obtain
Information Needed

Working Cooperatively in Groups on ~asks

Making Decisions as Needed

-

-

Utilizing and Appreciating Basic
Skills and Processes

e S o SRt R -

REAL PROBLEM SOLVING IN WEATHER PREDICTIONS

o Students decide that predicting the weather for weekend
activities is a problem for them.

e See also SOCIAL SCIENCE list: Identifying Problems,
Variables. . )

;

K

o After a discussion students decide they need to collect
information on various weather characteristics, such as
temperature, pressure, wind direction, and cloud types.,

e Students decide first to observe weather and make simple
predictions; students later decide to ‘use data from
_  ingtruments in their predictioms. >
e Students decide to record weather data in logbooks and
- then to graph it. -

+

Children establish a schedule for daily measurements of
weather data, such as wind direction, temperature,

. . barometric pressure, cloud cover.

e Children decide that, as a check, at least two children
will read each thermometer, barometer, etc., when
taking measurements.

Children decide to do research in 1ibrary on weather
topics.,

e Students form groups to collect data on different
weather variables and to make daily predictions.

e Students decide to work in groups so that more can be
accomplished.

e Students decide that certain data collection procedures
or construction designs are best.

e Students decide to make a presentation to the principal

requesting permission to announce school-wide forecasts -

-

on the PA gysten.

e Children measure temperatures at different times of the
day to verify their predictions. L

e Children prepare graphs of their weather data.

4
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iiizing and Appreciating Basic .
ills and Processes (cont.)

}

arrying Out Data Coizection Procedures-- °
pinion Surveying, Researching,
suring, Classifying, Experimenting,

§
+
N
c
Q
+
[
»3
_
°

IR . [ ]

~

Asking Questions, Inferring °

Students recognize that making acéurate weather pre-
dictions and communicating them to others will help
many people besides themselves.| -

Students write letters to and exchange info
ichildren in other parts of the /country.

See also MATHEMATICS, SCIENCE, SOCIAL SCIE
LANGUAGE ARTS lists. : |

tion with

CE, and
/'\

Students conduct opinion survey to see whether other
students are interested in receiving their weather
report. . / .

Students research weather topics in the library.

Students measure different weather variables, for ex-
ample, temperature, relative humidity, barometric

__pressure. ) . :

Students categorize different types of weather, types of
clouds. I

Students devise experiments to demonstrate different
weather phenomena. ]

Students construct simple weather instruments.

See also MATHEMATICS 1list: Ciassifging/Categorizing;
Measuring. . -

See also SCIENCE list: Obseréing/Describing; Classifying;
Manipulating, Controlling V#riables/Experimenting; De-
signing and Constructing Measuring Devices and Equip-
ment; Measuring/Collecting, Recording Data. .

See also SOCIAL SCIENCE lispJ Observing/Describing/
Classifying; Manipulating, Controlling Variables/
Experimeg;ing; Collecting,lRecording Data/Measuring.

1

Students’ ask whether watcﬁiﬂg certain weather character-
isties will enable them td predict the weather and
infér from correct foreca§ts that it will. )

Stuqénts ask whether there Fs a relationship between
changes in barometric pressure and the future weather
-and infer. from observatigns that there is.

Students ask whether knowing the weather ahead of time

~ will help them plan their after-school activities.

See also SCIENCE list: In erring/Predicting/Formulating,
Testing ngotheses/Modelgng.

See also SOCIAL SCIENCE list: Inferring/Predicting/
Formulating, Testing Hy?otheses.




Distinguishing Fact from Opinion,
Relevant from Irrelevant Data,
Reliable from Unreliable Sources

Eﬁéluating Procedures Used for Data
Collection and Analysis, Detecting
Flaws in Process or Errors in Data

»

Organizing and Processing Data

.

Analyzing and Interpreting Data

i .
B i

e Students realize that some folklore about weather is non-
sense (such as the groundhog's shadow presaging more
winter) and some is based on scientific fact (such as
a ring, or halo, around the moon or sun foretelling
rain) N

e Students realize that certain variables (such as wind
“direction, cloud types, pressure’ change) are more
relevant to predicting the weather than others (such
.as amount of rainfall or wind speed).

e Students find that their own .forecasts or those ‘of the .

v weather bureau, TV, or newspaper are more reliable than
the Farmer s Almanac.

e Children decide to record their weather predictions as
them formulate them so that they can be verified.

e Students measuring outside temperature under a variety
of conditions dbtain widely varying results. They
discuss the discrepancies and choose one location in
which to take tbe measurements.

e Children agree that the information given on weather
maps should be ‘bnsidered when they make predictions.

e See also MATHEMATECS list: Estimating/Approximating/:
Rounding Off. - |

- i

. @ Students record their temperature data on a chart.
e Students add the record of actual weather to the record
of predictions. o ' ;
e See also MATHEMATICS list: Organizing Data. Z
e See also SCIENCE and SOCIAL SCIENCE lists: Organizing,
Processing” Data. . |

e Students find average temperatures for a certain period
of time.

e Students analyze data to see whether changes in pressure
produce certain types of weather. )

e See also MATHEMATICS list: Comparing; Statistical Analy-
sis; Opinion Surveys/Sampling Techniques; Maximum-and
Minimum Values; Graphing.

e See also SCIENCE and.SOCIAL SCIENCE lists: 2analyzing,
Interpreting Data.




Predicting, Formulating Hypotheses,
Suggyesting Possible Solutions Based
on Data Collected

Ebaluating Proposed Solutions in Terms
Practicality, Social Values, Efficacy,
Aesthetic Values

H
%,
Trying Out Various Solutions and

Evaluating the Results, Testing
Hypotheses

Communicating and Displaying Data
or Information

Working to Implement Solution(s)
Chosen by the Class

.

Making Generalizations that Might Hold

Problem-Solving Process to Other Real
Problenms

of

True Under Similar Circumstances; Applying

[ i

Students hypothesize that they can predict the weather
with reasonable accuracy by using their data.

After successfully formulating short-term predictions for
a certain amount of time, students suggest making daily
predictions on the schoecl's public address system.

See also SCIENCE list: Inferring/Predicting/Formulating,
Testing Hypotheses/Modeling.

See also SOCIAL SCIENCE list: Inferring/Predicting/
Formulating, Testing Hypotheses.

Children discuss how accurate thelr prediztions have
been and what effects the knowledge has had on other
students. .

Students predict the weather using different combinations
of factors to find those that work best.,

Students use best combination of weather characteristics

" to make forecasts.

See also SCIENCE list: JInferring/Predicting/Formulating,
Testing Hypotheses/Modeling.

See also SOCIAL SCIENCE list: Inferring/Predicting/
Formulating, Testing Hypotheses.

Children make a line chart to show variation in tempera-
ture readings for a two-week period.

Students keep a chart of their daily weather predictions
and of the actual weather.

See also MATHEMATICS list: Graphing; Scaling.

See also SCIENCE and SOCIAL SCIENCE lists: Communicating,
Displaying Data. ’ P

See also LANGUAGE ARTS list.

Students prerent their plan for school-wide daily

weather predictions to the principal. .

Students who have drawn graphs to display data in one
instance more readily draw graphs in other instances.
Students working on Weather Predictions apply skills they

have acquired to their work on Nature Trails.
See also SCIENCE list: Generalizing/Applying Process to
New Problems. ' -
See also SOCIAL SCIENCE list: Generalizing/Applying.
Process to Daily Life. -



Basic Skills -

Classifying/Cétegorizing

Counting

Computation Using Operations:
Addition/Subtraction

Computation Using Operations:
Multiplication/Division

Computation Using Operations:

Fractions/Ratios/Percentages '

H

e oo . 11 -

ACTIVITIES IN WEATHER PREDICTIONS UTILIZING MATHEMATICS

v
1
.
¥

Categorizing characteristics or properties of weather.

Categorizing characteristics or properties of weather in.
more than one way.

Using the concepts of sets (subsets, unions, inter-
sections, set notation) for discussing weather factors.

See also SCIENCE list: cClassifying.

See also SOCIAL SCIENCE list: Observing/Describing/
Classifying. -

-Counting the number of days when forecast was accurate.

Counting and tallylng votes on the accuracy of a pre-
diction.

Count;ng to read scales on instruments, such as thermom-
eter, barometer. i

Counting by sets to find scale for graph axes.

Adding one- or two-digit whole numbers to find total
tal’y or total measurement, such as rainfall during a
one-week period, etc. .

Subtracting to find differences between predicted and
actual measurements, such.as temperature, relative
humidity, etc.

Subtracting one-, two-, or three-digit whole numbers to

find ranges for graph axes or for measurement dati.

Multiplying or dividing to find scale for graph axes,

Multiplying and dividing to convert temperature readings
from centigrade to Fahrenheit and vice versa.

Dividing to calculate averages, such as temperature,
rainfall, etc,

Dividing to calculate ratios, fractions, or percentages,
such as percentages of correct predictions over a given
amount of time.. ) *

« ..k

Using mixed anumbers to perform calculations, such as
calculating total precipitation for a given pericd.
Changing fractions to higher or lower terms (equivalent
fractions) to perform operations such as calculating

total amfunt of rainfall. -
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Computation Using Operations: ' )
Fractions/Ratios/Percentages (cont.)
. . °

-

Measuring o

Comparing .

’

Estimating/Approximating/Rounding Of¢ .

i

N -

Using ratios and fractions to convert from centigrade
to Fahrenheit and vice versa. ’

Using fractions in measurement, graphing, or graphic
. comparisons. -

Calculating percentage of accurate weather predictions.

Using’ decimal fractions to express barometric pressure
or rainfall. R P

Using fercentage to express relative humidity.

Using percentages to express chance of rain or to measure

cloud cover. “’/// ) . .%

~

Using different standard units of measure, for example, . .
measuring temperature in degrees Fahrenheit and degrees
centigrade. .

Reading measuring devices accurately when measuring air
pressure, temperature, humidity, etc, .

Taking repeated measurements and using the median
measurement. e : .

See also SCIENCE list: Measuring/Collecting, Recording
Data. . .

See also SOCIAL SCIENCE list: Collecting, Recording
Data/Measuring. i -

Comparing quantitative data gathered from various
sources, such as data from different indoor and out-
door thermometers or data from their instruments with
that from newspapers or TV,

Comparing qualitative information gathered from various
sources, such as weather folklore.

Gomparing qualitative with quantitative data. -

Comparing predicted weather data and actual weather data.

Making graphic comparisons of fractions and ratios when
analyzing data, such as the proportionate number of i
days it rained in a month.

Comparing costs of various construction materials.

Using the concept of greater than and less than, e.g.,
in making comparisons of changes in baromgtric pressure
readings, temperature readingsf

See also SCIENCE list: Analyzing, Interpreting Data.

See also SOCIAL SCIENCE list: Analgzing; Intetpreting
Data.

Estimating error in measurements or readings of instrument

scale or error in qualitative judgments on daily
weather predictions. o

+

',fll)
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Eatimating/Approximating/Rounding Off

(cont.)

Organizing Data

Statistical Analysis

~

f

Determining when a measurement is likely to be accurate
enough for a particular purpose.
Using approximation in constructing weather instruments.

" Rounding off measurements, for example, wind speed,

barometric pressure, temperature, to nearest whole
number.

Estimating wind speed.

Calibrating a homemade instrument.

diyoy

Organizing and classifying sets of weather observations.

Recording data on actual weather so that it corresponds
to data on predictions and weather factors.

Tallying on bar graphs or histograms.

Ordering real numbers on a number line or graph axis.

Ordering the steps in a process.

Ordering inches, feet, yards, degrees.

.See also SCIENCE list: Organizing, Process1ng Data.

See also SOCIAL SCIENCE list: Organizing, Processing
Data.

-
s

Interpreting bar graphs, histograms, scatter graphs, etc.

Finding the mean and mode in an ordered set of tempera-
ture data. .o

Assessing the: predictability of weather based on
climatology data.

Correlating actual weather with changes in weather
factors. '

Deteqpining range of temperature data (e.g., for a given
month).

Compiling quantitative data on wind direction.

Making short- and long~range predictions based on

) climatology data, instrument readings, weather maps.

See also SCIENCE list: Ana1921ng, Interpreting Data.

See also SOCIAL SCIENCE list: Analyzing, Interpreting
Data.

Conducting survey to determine interest of others in
receiving daily weather forecasts.

See also SCIENCE list: Analyzing, Interpreting Data.

See also SOCIAL,SCIEN%& list:. Analyzing, Interpreting
Data.

& '
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Spatial Visualization/Geometry

Areas of Study'

Numeration Systems

“ \

M J

/

LY

Using alternative metliods of displaying data, e.g.,
temperature data, barometric pressure data.
Making a graph form--dividing axes into- parts, deciding
on an appropriate scale.
Representing data on graphs.
e Bar graph--percentage of correct forecasts for
different combinations of weather factors,
e Conversion graph--measurements of temperature in
degrees Fahrenheit vs. degrees centigrade.
e Cumulative distribution graph--number of days the ©
maximum temperature was a certain value or less.
o Histogram--number of days the temperature was a
certain value in a given period of time.
e Line chart--daily barometric presSure or temperature
readings-for a two-week (or longer) period.
e Line graph--hourly temperature readings on a given
day.
e Scatter graph--change in barometric pressure vs. ‘
amount of rainfall on the same day. ’
Representing several sets of data on one graph.
Obtaining information from graphs.

-

‘See also SCIENCE list: Communicating, Displaying Data.

See also -SOCIAL SCIENCE -list: Communicating, Displaying
Data.

Constructing and using geometric figures, for eiémple,
triangles, circles, in the construction of weather
instruments.

Using the concept- of greater than and less than to com-
pare geometric figures.

Measuring and constructing weather instruments using
rulers, compasses, and protractors.

Using the decimal system in measuring rainfall,
barometric pressure.

Using fractions when measuring while constructing
weather instruments.

See also Computation Using, Operations: Fractions/
Ratios/Percentages. - g

See Computation Using Operations.

7.0 ‘
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Denominate Numbe;s/Dimensions
écaliﬁg

{

Accuracy/Measurement Error/
Estimation/Approximation -

Grapﬁing/Functions

Fraction/Ratio

Maximum and Minimum Values

Equivalence/Inequality/Equations

/
Sét Theory

Statistics/Random Processes/Probabiliity

See Measuring.

Using maps to chart and derive weather information, such
as data on-fronts, locations of high pressure and low
pressure regions.

»

See Measuring and Estlmatlng/Approx1matlng/Roundlng
Off.

)

See Statistical Analysis.
*

- N

See Graphing. : 7

See Computation Using Operations: Fractions/Ratios/
Percentages. '

Finding most efficient way to make accurate weather
predictions,

Recording and graphing maximum and minimum daily
‘temperatures.

»

See Comparing ,and Computation Using Operations.

See Classifying/Categorizing.
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Process

Observing/Describlng °

<

Classifying .

' -~ [ ]
f
.o

\
|
’ \ . JACTIVITIES IN WEATHER PREDICTIONS UTILIZING SCIENCE
|
|

Observing/describing the weather after an outside/pb-
servation. -

 Observing/describing cloud types. | {

 Observing changes in temperature by reading a homemade
or commercial thermometer.:’,

Observing early morning dew on grass during out7ide

observation. -
See also SPCIAL SCIENCE list: Observing/Describing/
Classifying. ’ /

f

(/

Determining which portions of the yard are shaded and
which are not.

Classifying clouds into their various categories.

Classifying the day's weather as clear, rainy, cloudy,
etc.

See also MATHEMATICS list: Classifying/Categorizing.

‘See also SOCIAL SCIENCE list: Observing/Describing/ .

Classifying. ‘ .
3

Identifying weather variables important to accurate pre-
dictions. .
Identifying temperature, wind direction, barometric
pressure, cloud cover, rainfall, and relative humidity,
as things to be measured. /
Identifying time -of day as .one of the things to be .
controlled. o
|

-~

See also SOCIAL SCIENCE list: «Identifying Problems/
Variables.

//

: /

Defining outside temperature as the temperature measured
by a thermometer in degrees’ ceqtigrade (or Fahrenheit)
at some given point on the school grounds (or as the
average taken at several pointh).

Defining wind direction as the compass direction from .
which the wind blows. h N -

Defining the value of the barometric pressure as the
value shown on the scale of ﬂn aneroid barometer.

Defining cloudy as 75% or more of the sky covered, sunny
as 25% or less of the sky covered and partly cloudy
as anything between these tyo.

i(a;\ ,//‘
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Defining Variables Operationally (cont.) e Defining rainfall as the amount of water in inches col-
. lected in the rain gauge in a twenty-four hour period.

e Defining relative humidity as the‘percentage read from a
table based on the difference in the readings of a
wet-bulb thermometer and a dry-blub thermometer. -

» -

Manipulating, Controlling Variables/ e Measuring temperature, pressure, and/or relative humidity
Fxperimenting under various conditions--certain time of day, certain
. place around school, etc. 1 . N
. e Designing and conducting experiments to explain various
‘ weather phenomena.
; e See also SOCIAL SCIENCE 1ist. Manipulating, Controlling
Variables/Experimenting.

\

Designing and Constructing Measuring e Constructing weather instruments to build a school
Devices and Equipment weather station, for example, wind vane, rain gauge,
mineral oil barometer, psychrometer.

A}

4

s . .

Inferring/Predicting/Formulatidé, e Inferring from observation data that a correlation exists
Testing, Hypotheses/Modeling between wind direction and the weather it brings. )
. X ¢ Inferring from observation data that a correlation exists .
-. between rainy or cloudy ‘weather and barometric pressure.
e Using data and observation to predict the weather for the
next day.

e Hypothesizing that the weather can be more accurately
predicted by using all available observation data;
comparing accuracy of predictions made using various -
numbers.of weather factors. -
) Hypothesizing that mineral oil barometer will be more
., accurate if it is kept at constant temperatiire; moving
barometer and comparing accuracy of results in the two !
? locations. '
) e See also SOCIAL SCIENCE list: Inferring/Predicting/
Formulating, Testing Hypotheses.,

v 4G .

-

-

Heasuring/Cellecting, Recording Data e Using thermometers to measure temperature, barometers to
. measure barometric pressure, etc., and recording read-
. ings on weather charts and graphs.
‘ ¥ ' 'e Noting and writing down weather that is associated with
., various types of clouds. -

e See also MATHEMATICS list: Measurihg.
e See also SOCIAL SCIENCE list: Collecting, Recording
. Data/Measuring.

. -
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Organizing, Processing Data .’

3

\ \

Analyzing, Interpreting Data

Communicating, Displaying Data

Generalizing/Applying Process to
New Problems

Azeés of Study

Measurement

.
- 4 .

Ordering temperature (pressure, humidity, rainfnll, etc.)

data according-to time of day and day of week.
Counting and tallying number of days of certain types of
weather. (rain, snow, ¢loudy, partly cloudy, sunny) for
* different wind directions (for different cloud types,
~ for changes in pressure). v
See also MATHEMATICS list: . Organizirig Data. '
See also SOCIAL SCIENCE list: Organizing, Processing
Data.

3
\

Calculating average temperature readings for a week.

Spotting patterns and trends in climatological data:
correlating changes in pressure (wind direction,
humidity, temperature) with weather that iollows such
changes.’

See also MATHEMATICS list: Comparing; Statistical
Analysis; Opinion Surveys/Sampling Techpiques; Graph-:
ing; Maximum and Minimum Values.

See also SOMAL SCIENCE list: Analyzing, Interpreting
Data. ,

Showing weather data on graphs and charts,

Posting written forecast or bulletin board ot giving
oral forecast over intercom.

See also MATHEMATICS list: . Graphing. .

See.also LANGUAGE ARTS list. ) / .

/ )J
Applying skills acquired from work on Weather Predictions
to Play Area Design and Use.

Using knowledge acquired from working on Weather Pre-
dictions to predict the weather for a camping trip to
another section of state.

See also SOCIAL SCIENCE list: Generalizing/Applying
Process to Daily Life.

Measuring temperature with Fahrenheit and centigrade
thermometers; medsuring -pressure using various types

. of barometers; etc.

Using different measuring tools to measure different
weather variables, for example, wind direction, temper-
ature, barometrio pressure.

Ny
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Measurement (cont.) e See also Measuring/Collecting, Recording Data.
: ' e See also MATHEMATICS list: Measuring.

N

Motion . ' Y, |

Speed/Velocity . e Observing that wind varies in speed and direction. i
) e Observing that as wind speed increases, different objects
(leaves, flags, tree branches, etc.) are set in motion.
o~ . i

Force : 1 e Observing that force must be exerted to hammer nails into :
wood, noting that the hammer multiplies the force that
is exerted (when constructing weather instruments).

. Alr Pressure e Observing that weather often becomes or remains fair
when atmospheric pressure remains steady or goes up.

e Observing that weather often becomes or remains poor
whery atmospheric pressure falls steadily or rapidly.

e Observing changes in barometric pressure by reading home-
made or commercial 1iqu1d-filled barometers or aneroid
barometers.

e Observing that differences in air pressure cause a 1iquid
to rise in a tube containing a partial vacuum.

Solids, Liquids, and Gases \\
States of Matter ° Observing dew or frost condensed on the 1nside of a window
' \ or on the grass. .
L ® Observing the air around them and various forms of
T e precipitation,
KW ® Observing that snow collected outside turns to water when

brought into the classroom.
o Noting that the weight of the jar containing snow is the
sare ss the weight of the jar containing the melted

- STOoW.
. ' e Observing that just before it rains, there is either a
\ sharpuincrease in humidity while the temperature re-

mains the same, or a drop in temperature while the
. humidity remains the same because warm air holds more
o . moisture (water vapor) than cold air.
e Noting that a change in cirrus clouds to JldWer types ‘of
rain or snow clouds is often followed y rain or snow. )\

Lg: -




Electricity

Light

Heat Temperature ' e Observing and measuring changes in temperature by reading

.

Properties of Matter e Observing that different construction materials, such as

lumber and Tri-Wall have different properties that
make them useful for different tasks.

e Observing that mechanical energy of cloud movement can be
transformed into electrical energy in lightning.
e Observing that electricity can be transformed into :
. s ‘ mechanical energy (saber saw, electric drill, etc.),
into heat energy (glue‘guu, etc: ) into chemical energy
(batteny charger). - ,

a homemadé or commercial thermometer.
¢ Observing that a clear night 1s colder than a cloudy night
because clouds tend to_prevent the heat of the earth's
surface from escaping.
e Observing that high pressure areas and low pressure areas
; Jnove across the country because of upper air winds
. created by unequal heating of earth's surface and ro-
tation of the earth. ,

e Observing that winds b¥bw from places of high atmospheric
pressure to places of low atmospheric pressure because
of unequal "heating of the atmosphere.

¢ Observing land and sea breezes caused by unequal heating

- ) and cooling of bodies of land and water.

e Observing that clouds change from cumulus to towering
cumulonimbus (thunderheads) before a, thunderstorm as
clouds are pushed upward by temperaturé differences.

_ S ] ,
- . —

e Observing ring (halo@_around sun ¢r moon due to refraction

of light through ice particles in cirrostratus clouds. -
. e Observing rainbow (separation of white light into' colors)
due to refraction of light through water droplets.

e Observing alternating dark and light areas as clouds block
direct sunlight from reaching the ground.

e Observing reflection of light off water droplets in
clouds.

. . e Observing flash of lightning as electrical energy is
J S transformed into light energy. . .-

» -2

/ :o Observing that the sound of thunder arrives later thar
/ . the flash of lightning that caused it because sound
! . travels much more slowly than 1ight.

| S vy .




Sound (cont.) . o Estimating distance of thunderstorm by using conversion
of five seconds (between flash of lightning and sound
of thunder) for each mile of distance to storm, based
on speed of sound of about 1100 ft/sec.

Ecology/Environment e Observing that weather plays a key role in determinizg
: the environment and ecolegical cycles in a given region.
e Noting that seasonal changes in weather determine types
)\\\\ of plants and animals in a g}ven area.

N
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» ACTIVITIES IN WEATHER PREDICTIONS UTILIZING SOCIAL SCIENCE

Process

Observing/Describing/Classifying

Identifying Problems, Variables
: /

Manipulating, Controlling Variables/
Experimenting

Inferring/Predicting/Formulating,
Testing Hypotheses

o
I N

|
|
’ Collecting, Recording Data/Measuring
\
|
|

@

|

1
Organizing and élassifying sets of ideas or informatiom. |
Observing and describing the effects of weather on
schoolmates, for example, indoor recess on rainy days.
See also MATHEMATICS list:
See also SCIEN?E list:

Classifying/Categorizing.
Observing/Describing/Classifying.
; ‘ /

Identifying thg problems weather creates for people, for

example, didcomfort, making travelling hazardous, forc- -

ing the cancellation of school or school activities.
Identifying variables that affect the results of an

opinion survey, e.g., recent bad weather, age and

habits of people.
See algso SCIENCE list:

!
! .
Determining if there is a correlation between the relative
humidity and the discomfort a person feels.
Conducting an opinion survey using a stratified random -
sample ofj students. - :

See also SCIENCE list: Manipulating, Controlling
VariableJ/Experimenting. //

Identifying Variables.

f

i
;

Infeiring that knowing the weather ahead of time benefits
people.

Hypothesi?ing that others in the~ séﬁ*“i would 1ike to

hear (:F read) their weather report,,conducting opinion

7

e et ot e e =

» survey fto determine if this is so. !

Inferring that the results of ansopinion survey based on
a stratified random sample reflect fhe opinions of all
students.

See alsofSCIENCE list: Inférring/Predzcting/Fbrmulating,
Testing Hypotheses/Modeling.

~

Conducting opinion survey, counting responses.
See als MATHEMATICS list{ Counting; Measuring.
Measuring/Collecting, Recording

See also SCIENCE list:
Dataﬁ‘ .




Organizing, Processing Data

y’

Analyzing, Interpreting Data

Communicating, Displaying Data

~ ~

Generalizing?Rpplying Process to
Daily Life

.

« ST T s S A e e et

123

) Téllying opinion survey data. .
See also MATHEMATICS list: Organizing Data.
e See also SCIENCE list: Organizing, Processing Data.

e Comparing survey responses to determine that others do
want the weather forecast.

o Comparing survey data obtained from different groups of
people or samples of different size.

e Evaluating the way the survey was administered, the size
and makeup of the- sample.

e See also MATHEMATICS list: Comparing; Statistical
Analysis; Opinion Surveys/Sampling Techniques;
Graphing; Maximum and Minimum Values.

e See also SCIENCE list: Analyzing, Interpreting Data.

o See MATHEMATICS list: Graphing.
e See SCIENCE list: Communicating, Dzsplayzng Data
o See LANGUAGE ARTS list.

e Using knowledge and techniques acquired from predicting
weather daily to help in making decisions that are
affected by weather, e.g., what to wear.

e Using the knowledge acquired to help predict the weather
for special events outside of. school.

° Using one's knowledge of opinion surveys on other
surveys.,

e See also SCIENCE 1ist Generalzzzng/Applyzng Process to
New Problenms.

Attitudes/Valués
Accepting Responsibility for Actions
and Results

e Making sure that various tasks (e.g., collecting weather
data from instruments, newspapers) are done.

¢ Scheduling hours and personnel to take the various
measurements.

e Scheduling and giving presentations to person in author-
ity, such as the principal, to obtain approval for
proposed .changes, for example, school-wlde forecasting
service.

o Scheduling and giving forecasts.




Developing Interest and Involvement in
Human Affairs

|
Recognizing the Importaace of Individual
and Group Contributions tn Society

Developing Inquisitivenesé, Self-
Reliance, and Initiative

c?

Recognizing the Values of Cooperation,
Group Work, and Division of Labor

Understanding Modes of Inquiry Used
.in the Sciences, Appreciating Their
Power and Precision

f

Respecting the Views, Thoughts, and
Feelings of Others

&

Informing schoolmates of weather predictions to help
them in the planning of their activities.

Noting that weather affects people everywhere and that
being able to anticipate storms, floods, drought, etc.,
will benefit the community.

Recognizing that accurate weather predictions benefit
others in the school, not'only themselves.

Assessing the effects of group action on school regula-
tions.

Conducting group .sessions with help from teacher.

Finding their own solutions to problems encountered in
addition to the main problem of the challenge.

Choosing and developing the best way of presenting a
plan to the principal.

N

Finding that work on making accurate weather predictions
progresses mpre rapidly and smoothly when they work in
groups.

Eliminating needless overlap in work.

Finding that work is more fun and proceeds more smoothly
when people cooperate.

Using scientific modes of inquiry to investigate
weather and make accurate predictions.

Using data, charts, graphs, and other supportive material
to share collected data with others, to spot trends,
and to make accurate predictions.,

See also MATHEMATICS and SCIENCE lists.

Considering all suggestions and assessing their merits.

Recognizing differences in valued according to age, ex-
perience, occupation, income, interests, culture, ‘race,
religion, and ethnic background. .

Recognizing core values of daily living: fair play and
Justice, free speech, opportunity for decision making,
opportunity for self-respect, freedom of choice, right
to privacy, acceptance of the life styles of the
community, group identity.




Being Open to New Ideas and
Information

Learning the Importance and Influence

of Values in Decision Making

Areas of Study

Geography/Physical Environment

Recent Lccal History

T E - - [r—

) ¢ |

Considering other ways of doing various tasks.

Conducting library research in various aspects of problem.

Asking other members of the class for ideas and sugges— i
tions.

Asking other people, such as weather forecasters/
meteorologists, for opinions, ideas, and information. -

aecognizing that facts alone do not determine decisions,
that problematic situations have no set answers.

Recognizing “that different people have different
vocations/avocations that affect the type of weather
they would prefer, for example, members of the tennis
team night prefer dry, clear weather while those
people with gardens might prefer some wet days.'

el ———

Investigating differences in weather due to differences
in geography of regions.

Introducing the children to geography through the use of*
weather maps and climatology data.

Finding and using climatological data for local region.
Noting that climatological data 1s the weather history
of an‘area.

£vs '




ACTIVITIES IN WEATHER PREDICTIONS UTILIZING LANGUAGE ARTS

Basic Skills

7

Reading: . e Decoding words, sentences,,and paragraphs while reading
Literal Comprehension--Decoding books on wea.aer topics, newspapger weather forecasts.
Words, Sentences, and Paragraphs ' ‘

4
Reading: . e Obtaining factual information about clouds, weather
Critical Reading--Comprehending fronts, various forms of precipitation, barometric
Meanings, Interpretation pressure. .

¢ Understanding what is read about clouds, weather fionts,
various forms of precipitation.

N (7 e Interpreting what {s read, such as weather forecasting,

’ clouds, weather fronts.

/
Oral Language: ) o Offering ideas, suggestions, and criticisms during discus- ,
Speaking ) sions in small group work and during class discussions

on problems and proposed solutions.
- o Reporting to class about data collection, predictions,
construction activities, etc.
e Responding to criticisms of activities.
e Preparing, practicing, and.giving effective oral presenta-
tions to principal requesting permission to implement a
\ . weather prediction service. ‘
e Preparing, 'practicing, and giving weather reports on
school intercom. . ’
. . . Usiﬁg the telephone properly and effectively to obtain
information, arrange a field trip, or to invite a
resource person to speak to the class.

[ / e Using rules of grammar in speaking.
' ) Co ¢
Oral Language: . Foilowing spoken directigns. '\\\ .
Listening . » Listening to group reports. \
Oral Languaage? . . Mémorizing portions of oral presentations.x' .
Memorizing ) . / ) \
| ' : i : \
» ! .: ' * ig
Written Language: e Using correct spelling in writing.
SpFlling :

IToxt Provided by ERI

Q . . ‘ . ;
ERIC . * | ‘ A :




Written ianguage: o Using rules of grammar in writing. .

Grammar--Punctuation, Syntax, Usage o \ -
Written Language: - ‘e Writing to communicate effectively: . '
Composition e'preparing written reports and letters using notes,
L. - o : data, graphs, charts, etc., commdhlcatlng need for .
: prpposed action )
. . ° E}gsgring written forecasts for school community.
I \ . e corresponding with classes in other regions of )

K ' ﬁ_ » the country about weather.

Study Skills: .
Outlining/Organizing

Taking notes. ! . )
Planning and preparing drafts of letters, reports, or
. forecasts for criti#al review by the class before
0 . : final copy is written. .
: ’ ® Organizing ideas, facts, data for inclusion in letters,
reports, presentations, etc.

. . . " \
N ]

Study Skills:

. . &
: Using library to research information on wéather topics. '
Using References and Resources

Using various reference volumes (dictionary, encyclo-
pedia, etc.) to locate information.

Finding a meteornlogist and inviting him/her to speak to
the class and answer questions for them. . C

. e Using indexes and tables of contents of books to locate

) desired information. ' i

Using "How To" Cards for information on graphing, weather

. instruments, etc. ,

-

Attitudes/Values ‘ E " ' -
Appreciating the Value of Expressing e Finding that the prfncipal may be persuaded to approve a ’
Ideas Through Speaking and Writing daily public, address weather broadcast when presented ‘
) with definite, documented reasons for doing so. .

7 * .

Apprecfhtiné the Value of Writtén Fiading that certain desired informatibn can be fouFu in
Resources books on weather.

Developing an Lnlerest in Reading Willingly looking .up information on weather topics. -
and Writing , . Looking up further or more detailed information onialr

i ‘ pressurg, wind speed,'‘atc. :
' Showing d sire to work on\ugafting letters, reports, etc. .
i |
¢ > ! s .
I:KC i ' ' .‘I ) \ ‘ ’
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Making Judgments Concerning What is
Réad .

=y

-
-

Apﬁreciating the Value of Different
Forms of Vxiting, Different Forms
of Communiéation

LSRN ‘0

»

Deciding whether what is read is applicable to the

particular problem.
Deciding how reliable the information obtained from

reading is.

Deciding whether the written material is appropriate,
whether it says what it is supposed to say, whether it

may need improvement.

Finding that certain data
conveyed by writing it down,

charts, etc.

or inf

‘_‘//Ggrma

tion can be best

-

preparing graphs or -

Findiﬁg that, certain data or intormation should be
written down so that it can be refetred to at a later

time.. -

Finding that spoken inst:ruc‘si}|
than written instructigns

ons are sometimes better

d vice versa.




